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«all#d ta ordar by Br* frank «oraas* alio 

arLnotmaad that Oovamor lilies aeuld tha cear&aaioa la a short 

t ice. Mr* Jordan then oalled upoa Sr* Livingatoii ta read the 

notiaa of hearing* 

m a?u UVXKdefoSt lfcla aetloe of heerijic will o«malat in tha 

reading of order «e* **$ of the oaaaalaaioa* whieh. waa publiehaA 

aa notiaa of thi* heerlm§* and the reartlmt of %lm order wi l l 

explain itself aid^teg the heading «f tha orderi (Heading) 

*«fiF.EMf the hearing ealled by tha Oil voaaarvatioa 

Cosaoiaaion of tha state of Baw Kaxioa for the ftorfeae of con* 

eidarlng the revising* ssodifylsg and eiaindiiiig tha existing 

proration plan for Komiwaat I old, tmm county* deeinflated aa 

Order So* af tha Cawe&aelant heratafvra mee t sad to Fabvnasx 

ft* 1940, eould not be heard m aald data % reason of conflict 

with the hearing on tha cole Hill before the Stifr»e4*vaittee of 

Interetate and foreign CoMserea helA III feaitiiigtom* i>* a** aad 

a?i&ft£*£, a writ ran notiaa* aa advising and tmeffleieXiy 

4eaIgnatius Karen 7* at tan o'clock A* •. for tha re-

suaption of aald haariis^, waa eant by flrat*olasa m i l to each 

of tha- partiaa who had wad* apraapanoe in trm oaee harain* 

IT ria -KiEiwroiF c"t»;ift»P hy ti^ Coamia îon th&fc aaid 

official notiaa ia eaufiraad aM March f* 1940. at tan o'clock 

A* ^** iamta Fa, Saw I'exlco, ia aat far tha reaurpti h of 

aaid haariag* 

IT m rum vCi«K,c that thia ordar ha polished aa 

ILLEGIBLE 



notlee of aaid hearing es yreseribad by leer* 

1K5»B at Se*fca fe. Sew «#M«©* thi* SOtfe day ©A* ^bruary* 

1940." 

Aad the publication »»« weds m pwrUktA by law* end 

the purpose of thin order «a# to retain Jurisdiction of this 

case by sett lag a mm dale, the new publication aad sett, ing 

of new date by order of the cesad«aloj»* 

BT su?. vsff;Euaan 0entlene»* the uasasiaaion i« ready to proe«ed with 

the reeaesed hearlng* 

m » LiVi-immm mm%lmnm9 yewr infe-natlon* tha t«#ti«»ny 

ended* at tha h«aria# om wieasbe** tfth* alth Mr* iu ,J* Cartia 

being interrogated* 

m *»s* there ia eotae oration as to whether that teeti»ony 

is part of this new h#ar?,r^. I suggaat the teetdaany already 

taken be sada a part of this hearing* 

8": wi» furem^om *a would alee Ilka* in the In'ereet of expediency, 

to ask that a l l othor liaaringe before this Cest3l»sleej* in 

angiaceying iaatfcerst that Ihe taina-toe be eotsaldared aa part 

of this hearing* with tha u«darste»d4*ig that i f there ia any 

omissions In the other hearings* Bemadall will be glad to 

f i l l those amission*, taking the* one at a time, 'if 

there la a© objeetiaii* we would Ilk® that to be ao aanaidarad* 

BY xr* MRfflj fhara are no ©t»Jeetlaas* 

being aalled aa a wltarseee and being f irst duly eworn tc te l l 

the truth* the whole truth* aad nothing bat the truth* waa 

examined by »r* Fleetwood* and teatifled as followst 

«r# ourtia* yea are the &mm M* »» cisrtia who waa testifying 

in this mtter on m&snwv i y %M% whan the Meeting recessed 

hare until today* ware yew not? 

A i am* 

Q To eaagteet ap that fe#stlac«sy* x will aefe yaw i f you did»*t* la 

a general way* testify that you ware a petrel***! engir^er in 

the proration da^artwest of the aamadnll oil Canpw*W$ end 



that your duties consisted in keeping i» feoaah with Lea county 

pools* particularly Ifemaaat* aaw Meati©** and that yaw hav* 

aacaas ta all Iheir reeerde on iteration affect tm;: that field* 

A i did. 

. "Say ware preceded by the first elfoeaa* lap* Card, of utanoilnd* 

wtthaat going lata the teatinexqr no presented, I a l l l ask yon 

i f the emasfttlon I gave la not what yam* generally, testified 

tat 

A It la* 

C; Tear teatisaony ended with the raaj^at that you outline the 

present proration plan now in farce in the rw&:.nt col in 

laa eoyatyf 

A tea, air* 

q a'ill you now outline that plan? 

A The are sent plan of proration in tha itoejavmt Fool gravidas 

for the eHeaatioa. of the pool on the beat* af acreage and 

80$ bottom hole faater* 

u loaa that aean that out of five barrels sllaeatod to the 

pool are diatrihatad on the milt ar acreage basle* aisd that- one 

out af five la dletributed waar the faiwala to batto* hale 

prasa^re? 

Yea* air* 

a *r* cartle* aa engineer* have yea had ***** year diraat awpor* 

Tie ion and authority the pi^aratiaa af five batte* hoi© pmamm 

naps which aa hav* with aa today* and which wa will ueo aa 

exhibits? 

A i hav** 

Did you ebtet« that inf«a**tion vafleatad oa tho** iaaps from 

the official record* af tha Coaacrtation r amine ion of the 

tate of ft*v «©xi*e off leaf 

k Yea* air* 

: ISP* CuvtU* I ehaw yam what haa been aerked «aamadall»a sahiblt 

Ho* 1** and ask yatt to identify that* 

A ftchlblw Ha* 1 is a hot: an hole preaeure aarvwy aa* of the 

Kaewat Field* Ua caaaty* lew Hemic** as of April* liHd* 

8f W* Fl,; stWGODi tb offer this in evidenaa* i f the Ceasaieelon pleaaa* 



{ mm exhi&it i« pxaoea m *x# *t*nd) 
sr* Cart!*, will you. get up th«;r© at tha beard and Juet explain 

to the eoasdaalan aawe tn detail what that exhibit ia # what 

it ahawa* and what tmv •oexaaaiou are from that exhibitT 

Sxhtblt :io. 1 ia a batten hale prendre aarvay net> bf Kon«aamt 

field aa of April* ItfMU the @***JBWBS foal la laaatad in 

TawjnahJpe 19 and 80 sawthf tang** M and Wf iaat* Thia ia a 

nap af the flrat off ieiel batten hale preaeure awvay wade ia 

the field* and made tsnAer tha dlreeeioa of Mr* ©talcy»a afflaa* 

At thia time there were 89 weH* within the fluid, 77 af whlea 

ware meladed in tha flrat praeewre iwarvwy* 

the hi^ntat bottom hole praairara reported waa 150$ paundaf 

trie lawaat preaeure repwtad H98 pax***** er a dlftereaee be* 

twaea the hiphaat aad the lowest af 38* oaaada* tha average 

pressure af a l l walla save*?** was 1430 pewsda* 

ca thta was the bettoa. hole preasurea aa reeord*d in thia 

ansrway of i i ^ are *»t*r*d wads* mmh well* 2he solas* legvtei 

ia thiai a l l we l i t app*arlas in- the red area* have pr****tipee 

af 1300 pounds ar lean* All in the green ai^aa aaver a i*eag* 

frm V&m to 1549 pmaiA** the pwpl# area* cover a rane* fro® 

1300 to 14W9 panada• the next araa* the yellow, from 1400 to 

1*40« '3je next higher* the bi«e, eavere a range from 1450 to 

1499* Aad the er*fi©# rang* aavera thaaa pr***ur** above 1600 

pousida* 

Ihe Bentiweat r-aal waa opened by the A^rada r^troleam 

corporation aa tsareh *» 1988* whan th*y drtil*d the TIO* 1 

r-tata i>, l**at*d an the X9| ft«| af sea* 1, f* 80 5** n* 98 ?'* 

Fran th* date af the dieeovary bat 11 the date af thia eu/vwy* 

or appraxiaately an* y**r* there war* 88 wre walla omelet** 

In the pool* i)«ring that •**» period ovary well in the pc#ol 

•fee#i¥ed a flat top* or UKjC ta «*re*§e allowatele* In tha 

**arly part of 1989 the aarmadall oil coaxiany felt th»t a 

proration plan baaed oa lOQpS aemas© waa not equitable within 

tha pool, ajid petitioned th* Ca»i®»ioa to mwm® th* method of 

allocation* Aa a raault af that hearing* held to ''~abvuary* 



X&m0 Oram* m* m aa* i*e«*d* fhi* order ©hanged th* mthoa 

af allocat ton within the field Iran 100* la tha field baaed 

cm acreage, to 80$ acreage aad 88^ to bottom hole pr*ssta<e> 

factor* fhls ftirvay which* ma i stationed bafarw* as a th* 

flrat ar init ial u m i i»ad* la theft pool under order a©* as — 

perd<m ae *• thia aarvay waa -aada for the piarpae* »r *d«-

minlabering order so* 82* 

friar to discover? oi* tela field, we feel that t?.# entire 

reservoir waa in •ejalUbyiaa* that la* tlKraugbuoat tha reservoir 

on a aa van plana or lawal the aaae pressure *jEi»fc*d# *a aea 

that a year later, tinder a proration plan af lOĈ t on ae3*»age# 

wa have in the pool great differences in pra**i*** and when 

we have the** differences in paaacar* wa have drainage ex

ist ing fvesj the high pressure to law presstir* areas* in other 

words, ana aem*e oil ia being drml&ad by anather mn* B*rn»~ 

dall felt that order »o* t t did not give «*s®tiga ta the piaaatsre 

factor, and petitioned the €«aemi«*lott for a re*h«aring* Thia 

re-hearing waa held In ivmrn, 1888* and aa a result order «o* 

S3 waa ieatied by the CoisRsJssioa* this siadified order Ko* m 

but slightly* th© percentage on aereag*- ©ti l l being and 

the percentage to tha presmre faotor s t i l l being 8Q$* 

u sir* Curtia* did i tmd»rataad that prior to'the dimmmrf of 

the field b; the Ataarad* It waa generally tawnî i* that on 

the aaase plane, in the greasd* in the reservoir, a l l praaaurac 

«are the sestet 

A 'I'hat ia rli^ht. 

Q And oil waa not nigrmtlngT 

A So, it waa not* fihe g*a awe ***** the oil, then the oil and 

the water below that, 

?ou **y an that aw? mwmm there* ***** a year later, walla 

having been drilled a»d frodiia*d undar a flat top elle*ahl», 

these pr**enre differential® act apt 

A ĥRt ia earraat* 

a aid jm- aay that all of the wells m tha bine areas eo*» within 

the a*j§$ range of praaauraat 

4 1 did* 



'.-hut itt *r-hat? 

1460 to U9» paanrt** 

T̂ eea that ®»aa that b*tea*» that t»s*ige thai?® ts no drain**-:* 

between eel!* in that araa? 

He* that color la aaaa far pr***wre* fro® 1450 to 149-* pounds, 

so that there will be pmtmumt within tha blue rang* that nay 

vary aa x«*h aa 48 pomade of each other* 

i>o yea hava any teowl«d@a of tha potential ability to PVO&UM* 

at that fcisse? 

Tea, air* At that t i«e, April, 193d, th*r* acre wails in tha 

pool whiah were touted* Midentally* laoai apavatora xaaka an 

init ial potential taat of asm© sort* fher* war* walla in tha 

pool ©apafcsl̂  of predating ** tha rat* of 30,000 b*rr©l« a day* 

othor walla, las* than 100 barrel* p«r day* rnoida.nte.liy, tha 

lea County f lat top allowable given tfanaaaxat waa soiafwhat over 

a hundred barrel a per day, ao as hair* a situation of ssias wells 

being allowad to prodae* to eapaeity, and other walla, with a 

patent lal range, be lag aaeeraly restricted* 

A 100 barrel well was allowed to prodnee up to ifea capacity, 

wide open, and a twenty or thirty thouaand barrel well waa 

ahat down to that paint? 

Yea, sir* 

Aad la i t year ©pinion t%iai drainage axlatedf 

tea, pressure differential* set up and «as*s*d draiBag« from 

oa« property to aaotbar* 

bow id that have bean rasiediad prior to April, 1988? 

Ye*, Z ballawa it «**tld have been* 

How? 

Xf an allocation f o r » l * had bean uaad that bop* the pr**eur* 

m near *eual aa pasa'bl* fchro«#»oiit the field* 

3gr* Ccrti** will yea Identify what the reporter has amrkad 

•wenibit «o* a*? mn w**t it laf 
KxMbtt MO* 8 ia a wo*to* hoi* pr***ar* *«rw*y map aa of 

April* 1887 of th* smus^at field* 

«'» n i ' i ^ ODI x* weald 1U» to offer that in **idene#, i f the 
• *7«h 



.orr iaslon pic as p. 

a iviil you explain to the CoxB^Mlon what fttikiblt «o« s show*, 

•nd what grow aoneluaions are from that exhifcit? 

A Exhibit So*. I i l I imp slewing the i*ss«ltO of tho bottom holo 

pressure eurvey e*da by t&s Bebtes iroration Off loo in April, 

1387* Incidentally th*;m ware survey* .i«de in July, 1934, 

October of lift*, and. Jtuasary af 19S?. 9s*e« ware a l l official 

eurveye* we, however* did aot sake imp© of th*aw Shi* ahaaa 

the yearly period • tart ing with April, 1§88* 

At thia tine rrare aare Sat aalle in tha iiosnsaemt f ool, 

or aa inenax* over April* 1888* af «T0 aaila* Xa*UttdaA in 

the c&rvoy of April* 1987* ware 810 aaila, with the highest 

recorded proscare being 1483 pounds per af«are inch* and tha 

lowest recorded being pounds per square inch* or a differ***** 

between the hlgbaet awl the leweat of 780 pound** 2h* aaaa 

aolar l*gead waa uaod on thia sap aa on ^ahibit fto* 1* and 

waa used tSooagfeout am oar exhibits* 

This sap a!iowa tha reewlta af mm year* a operation imder 

a proration foraula Jmaed m 888>' acreage and 80̂  bat torn hole 

pr***an factor* Xaapeatloa of the mp shows there were a t l l l 

great differentials in preaeure within the pool* the application 

of thia foraula aay haw don« esese good, but it la apparent 

that i f t e bottom bale pn**ar* factor in the formula had bean 

poster, we pratoablf would not have had the great sotton hole 

preaaure differential* existing in th* pool* a* a t i l l felt 

at thia tiae there was drainage from one property to another* 

that drainage a t i i l the reaalt of differences in pressure? 

A it ia* 

-here dace that drsjjiaff* oeourr 

P I3©tweaa the high praefure araaa and the law praaaur* areas* 

oil will drain from a high pm$mm area t© a low pr*e*ur« area* 

Doe* that mmm than waa dniaag* between walla ir. the aaaa 

color area, aa wail as the different colors? 

A Tea* it my be passible, within *p area, that toe pi^fia«re say 

vary aa such as 49 sxaaxd* to the severe inch* 



Shis exhibit (lndisating another mp en mp stand) has l^en 

xxafeod "rxftibit «e* 3% mA * wi?l &«k yow to *£*Urj 'd̂ nf.;fy 

timt io that it :aey to i^reit^td evidence* 

^ v ^ i i t -o« la a bottoa hole pressure eurve;? sag of the 

feonuaeat field as of April* 1®S3# 

t- û:*̂-,•:>!)$ wa mk that it a« admitted IK. evidence* 

»iil you again explain vmt that sap show* and what ?aur con-

oxaaioa* are? 

Shis is another bottom hole pmmmm survey mp of the UonuKent 

field xada fixaa tha offieial survay by tha He-be Proration 

of i'ice* aada in April* 19$8» fhara waa a survey wads in 

^•ptaaher* 1987* but* aa X a*atl&n*d bafara* ve took tha 

yearly interval heglnalax .April* 19S#* At this tiae 48a wells 

load been drilled in the Koaaaeat field, or an isxcra&ae* since 

April of 1937 of 100 tiella* la th* eurvey af April* 

436 eelis were iti.elud*d* 

'Ihe Tavxtauw, pressure racordad ««s 1488 pomade p*,r aqvare 

i»ch* and th# »ir>imu» paua&s p«r eê aare inch* or a 

differeaee "**tw««ji the hx^ieat and lowest pt<*s*ur* ©f 571 pounds 

per square inah* Sha average af tha 488 walla included, in tha 

bottoa hole praaaure survey aaa 1841 pound** Ihi* au**v*y waa 

aad* sane year after tha *arvay ahown oa exhibit lia* £* and 

a s i l l suowe great differentials ia preaaure existed within 

ths pool* with resulting drainage froai one property to another* 

?* r,Ei,imm* Mill you give* froa Exhibit Wo* % t-io av#ine* 

uot toss fesole praaauref 

1808 pounds* 

one* again will you idaatify what has bean mrked *2xh;.bit «o* 

4, ao that it nay toe edited ia evidenaaf 

î xhitilt so* 4 la a bottoa hale pressure survey asp of ths 

.••Lonv«Bant field of April, 1989* 

.« i viTfii )»t so safe t):*t .it be admitted* 

-sill you oxplain Kxhtfcit So* 4 to ast 



Exhibit no* 4 i i t sixdlcr amp, laade in a alallar tamner aa 

th© oth*r mupvmy asps taad** and sho«* the tofton hole prvaeure 

•urvay aad* by th* Hobba Fraration offis* ia April* 1989* 

At this tlx*) thars van 404 walla is tha flaid* OF aa 

insrwa** over April of i f 33 af la" wails* to other ward** 

daring the year between April* 193® and April* 1989, there 

sere only 1© walls *oapl*t*d la the pool, 

Xa thia aurvay there were 48a valla* that ia , in tha 

bottom hole preeaure ammy, with a aaxtjaas bottom hole pre**ur* 

af 1481 pound** and a aialxftat af 884 pound*, or a d i f f arena* 

between the two af 6S7 pounds* She average af the 4*m walla 

included in the survey waa 1380 pawada per ae^are lash* 

At this tiae we find bat l itt le difference in tha pool, 

in that there are a t i l l great dlfferaaeae An prvaeur*** with 

raaultlae; drainage from ana property to another, 

sr* Cartl** here ia .'o-hihit wa* 8, t i l l yaa identify that 

on® for uat 

Exhibit Ha, 8 la a bat tea hole pn#sur* survey in tha Rontawat 

field aa of sawaabar and Daaes^er, 1989* 

ri>*Kf^c^i we aafe that i t be admitted in *vid*aae» i f you 

p.leaaa* air* 

Will you explain that ts ua, xr* curt la f 

Xfcl* 1* a nap *bowias ths lataat bottoa hale pressure survey 

by tha Hobba Fraration of fie** end waa Ja*t aoa^leted in tha 

«erly part of y*sM*ry* r* have shewn it as Savaaswr and 

Oeejexeaxr because th* built af th* work waa daw?- then* 

2fcere war* 498 wall* ia th* fteM, only tain® aar* wall* 

than *r* si-sown ia April, 1988* In athar words, the field is* 

for a l l praatieal purposes, fully d*v*l*p*A* 

She a*xlisf»ai ar**sur* recorded in thi* *urv«y is 130? pounda 

per square inch) tha ainiaxai pressor* recorded %» 688 pounds p*r 

*qu*r* inch, or a difference teatw*a» the hl*jb**t and lowest 

pressures regarded of aw pounds par aataupe la*h* Tha av*ras* 

for the 448 wells wTl*b mm lnoladad in tela curve? was 1300 

pauad* p^r square inch* 

On thia nap* aa well aa on th* others, aa *sti^ find, great 

•10* 



diff*ren*#* us pt^saure m the r***r*elr* &mm April, 1988, 

the allocation to tha fiR'id has l?**» t***d os th* aereagx* 

•ad 8^ bottoa hoi* prcaaur* formula, and today, aa shown uaek 

aw tha earlier maps, aa a t i l l hav© creac differences tn pr*a«ur*, 

with r**i4.**at dr*4n*\g* froa cm© property to another* 

Kr* ..urils, aa : uaderatsund Exhibit £** 1* It la th* wra l l 

of a bottom hole pr*a»ur# survey aade prior %® ordor »o* 88 

ar 38* aad *how* the re*-, i t of 100£ *ar**£** is that. rjs.rhtf 

Tea, air* 

j*':ibit so* 8 show* th© iiaitoa hole pressure* aa under order 

so* 88 for about thr*« months* and under order :?a* 33 the rest 

of th* period.! 

lea, air* 

Th* a*xt exhibit** »o** 8* 4 end 8, as i uad^rataiid, ar© th* 

reeultw of the applicatioa af order «a* 58? 

That la rlsjha-* 

2hat ha* never bean e?aa**d from that year oaf 

Ye»* air* 

And that ia the 80 acreage* W$ bottoa nolo pr*aa,^*t 

i t la* 

that red area ahvjwe walla which hav* bottom hole pre*sur* of 

1300 pounds or lasst 

Y-r.u, air* 

That la tb* laweat preaaur* area aitowaf 

•hat la th© laweat «* h*v* used* 

-''ill you explain why tho relative *aamt ©f wail* *-;own tn the 

rad area iaaresa* a l l th* way across fro® Exhibit yo* 1 ta 

Exhibit Mo* 8? 

th* red area should ineraeaa beeaua* it laelueaa a l l pr**«ur** 

b*law 1800 pound* p*r te;a*r* Inch* and aa withdrawals are aad* 

from th* fi*ld* the whols field averag* is going down* ao 

naturally fehare would i * raore wan* in the red area* 

I* it year opinion the wells ia the red area haw, or haw* sot, 

drained oi l fro* other smile? 

*••* beaaa** there have b«*a dlff*r*atial* in pr*a*ure* those 

in th* red area hare leaar pretaare* than the grseaf tl--aa* in 



pnrple area have fei#i#r than th* gj»e*a» 

what haa bean tha praatlea aa ta batten hale preeaur*** llow 

often ar* they fcak*a? 

Sottoa hale preaaar** hav* been taken b>- the iiebb* iroratlos 

off lea, and ara static batten halt praaamraa after a 34 or 

36-haar shot-in period, at a aao*aaa dafens of i&G feat* or a 

point HSO f*et bale** a*e l^v«i. 

I* it pecalfcl* fc^*r# ara walla on aoaa prepartieii that ara 

losa peraeable and aâ Xd r*e,aire a leaner tin* to ahaa tha 

hlj$saa* batten haXa present*** would i t ha m*>aaa«arj# perapa, 

to shuts aoaa well* in longer than «th*ra to net tha inuttstni 

P^e«*w* in Uw*v? 

it sight he 8**es**ry in eae# ease*, iher* my h« eoae walla 

whleh* aftor being; ahufc ia* aawid not raaeh tb* fenlana build«* 

up pressure within 84 or 3# hear** 

Aa an *n£i»**r* weal a yet> amy any aaah operator should ha given 

a longer tiae, ar should the preeeur* he taken the sane aa tha 

ctfeer walla? 

%®§ he gheuXd he given m opportunity to reaah the asatnwa 

prasattr** 

i netiee aaraaa here {indl afcing) the field stop® abruptly 

at thia aoath hotatdary, aa shown by the heavy biabk line. 

That line ia afcowa an 'ashlbit* Mm* 3» 4 and ©* and it ia 

eat led the ^uiwsnt-Kunio* difMlmg line* A hearing waa had 

before the Coanission* I bsUev* to lay of 1*57, and aa a 

result of thia hearing an order waa mad* ay t;-a co -̂.i&aion. 

setting this boundary lina* effective Attfpmt 1, 1937* aa tha 

boundary line between what ia known aa tha Kwniea *"ool and 

tha rantaaant !'!ooi* friar ta that aa *a£l»*eri»£ aos&sittaa had 

set the bonndnry at a point three^etiarfcera of a aile aouth af 

th* Una later aet hj tha csawi*alan*s order* 

Ym don't mean, ay carrying th* nap* in that way, that line 

is th® placo wh*r» thia field atopet 

Ho, air . 

I t ia slaply art offiaial designation, which you ;>*¥# b*»n uolagf 

•|©# the are* north of tiae line «**> the wall* north of t.he line 
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are included tn the ĉeaeanjs field proration aehedule, 

I not load when yea told tb* aus&er af well* In the f ie ld, you 

than tola the sua&ev of tall* 4a which the "sou'.as *J»1» pressure* 

wor* recorded* A* i recall, fen* nanber of w*ll* *ith record** 

pressures aa* 1*** timr* the ttuasyar of **lla In tH:e fi*ld« i« 

there *ay •xnlenatlen of that I 

tea. fhere amy hair* mms a few new wall* in there «r.ien war* 

coexisted shortly after the survey aaa aad*. Al*a, In law 

pressure ar*a* there la always a good nnnfeer of wall* in which 

no preaaiire was taken boeaaae ameh wall* had law bottoa hole 

pra**ur* and wanld receive only that partlon of the allowable 

allattad to acre*®*, ar an dtf flat tap, 

fehat did yon say that new the evarag* field bottoa. hole prosaure 

1*? 

1300 pound*• 

ihe average? 

An averse* of the walla included, in tha surveyt ar 445* 

Under Order lo. M do a l l walls with a pressure under XSOO 

pounde get tha *ane eUembl*, i f they sen ;a0» it? 

Ho. 

iixplaln why! 

;?&4er order na, s&» tiie average of th* three leweat praaauraa 

in tha f ield, or && af the highest r*oarded pressure, which* 

ever af those two happens ta fe* th* hi$be*t# ia used, 3h* 

*or&a& of the order ha* •oaea «ueh that 0 0 af tha high*»t 

pressure he* alwayt b**u used. 3M :nebimary, af 1940, th* 

sexiaam pressure recorded wa* 15w7 p**asi*# *«3pS of that waa 

HIS pound*, in tfve ^ r a t i o n of th* feaasila, every wall with 

a pressure of I l i a pound* per eouare inch ar la** is allotted 

an 30$ flnt top allowable, or 4? barrels «*•» or a& barrels, 

unless Incapable of aakiiig that eaash* and tliCn it ia allien** 

what i t w i l l l i b * 

Ttra m*aa that any wall that can s-ak* 8i> barr*l# ia allowed to 

s*£e thatf 

tea. 

-.•feet is the highest allowabl* any well aaa get? 

-13-



/ m barrels* 

it ranges from fit barrels down to m ar leant 

A 2)©wn be or lees, «Sti*r* any be *oae wells that safe* eon* 

*id*rably 1®*** 

Aa am engln**r ©aa yen tell whetber even wife a onê pound 

difference ia bottom hole p****%w*9 that will aauae oil aa 

migrate froa an area of greater pwmmnm to an area of leaaarf 

* Too would have a areaanre differantSal which would be vary 

alight* 

r:nppeee von haw* a different* of «JTS pounds, aa yaar *sap shows, 

between the high*** and th* low**t pr***ur**» ffould there be 

sigmtlon froa t>* nigh to th* law in a ease USJ* t ^ t t 

A Tea, there win be Plgrnttoa fran th® high preastsr® area to 

the law pleasure are*. 

with that great difference, would the migration of all be 

estenaiv*? 

A Tea, yet; would leak for it to be* 

la it your ©pinion as *n engineer that on all five of these 

exhibit* there ia shews ttrelnag* af oil froa one ana1* property 

to anoth*r th*t has !*ea going on fran th* beginning of the 

field and l * going an tadeyt 

That ia ay ©pinion* 

abet ia the reaady you propaae for that? 

A tho tweedy i * th* us« af a battaa hale praeeare factor af 

greater than to£* In other wards, a proration eahadale which 

waul.: ̂iwe l*as to **r#*i5« and a greater n*r«*ttta*x< to the 

hotton hole pressure fsetor* 

Q would you eaggeet to the Caaal'aslen Just eanatly how that be 

donef 

A Ag I recall, we suggested before, baatc la 1906* a formula 

giving tft£ to eerwag* end «e£ to bottoa hoi* pressure factor* 

that would give you, over a period of tiae* ordinarily unifara 

prcaaur** ttbrejughoat th* peal* 

Do you sake that reeem-MosKiatlea nawf 

A X dO* 

c m yon think it is a»*cS#4 aore* or !*»** now than in l$3g* 
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it hem oaen needed a l l fe'long* Probably new thum than* 

®tnm tho pool is now fully developed* 

vteuld the enactateut of sueh a foraala He aottstdared by 

en&iaeer* as ». perfect solution*. 

bo, it sight wet be * serfset aaluti<«t« In otter w;-rds, 

engineers reeoar.ensi the.- UPH nest p---s*f«»ei plei* «oul»* be & plea 

of 100> bottoa fcal^ p~cy£r:re* 

i& i l pmai'̂ X® taet .in t vi¥lag 76£ to botfc<>a hoi* preacure* sssae 

we He aight deal las vary rapidly, ^ too rapidly? 

They would declina le*«* t?aa under tf* preaent feraula* 

sou id it be difficult, to ed|uet any difference* that att^it area 

up ea a basic? 

aom plea eaull so feimt a higte pressw* well which, 

for aaae reensn, waa given ta© aaah ailawable, woal£ be layered 

puriapa daring, the follewlj&s survey period, erd between that 

parked and the nsxb eaald have less allowable, so that tha 

over*nll during the year would average* 

• an you tell whether i t its pe*eit-le to esturately detoraine th® 

awouat of oil ia alaea waSer eaah tract ia the hwmx̂ rxt : eol? 

l be Have we eottlu r^^hl;? det«iMtt>~.ns i t , but ... *.«K.ieve 

an accurate enough cstiont«! could ta arrived at for allowable 

within the pool. Fortunately wa do have Iwo faetars capable 

of accurate aeaauremr.t, *<d that la th* acreage ©r oaah well 

arid ita static bottom hole preaaura* ia the absence of other 

faetara for the proper ^atiaafcioa af raaerwaa, we have theae 

two faatara Just aentloaaft whlah, i f applied ta tha praratloa 

f annuls, should keep anlfora pressure thrsntfumt tb® pool with 

but l itt le drainage between tracts* 

J>o I understand yea correctly that your thought is Is thia 

reewandattoa that since wa cannot aaaartaia accurately the 

exeunt of oi l under each property, that opplying thia bottoa 

hoi© preesure faraula would atop drainage, and thereby ewery 

f«n»s oil would stay beneath his ««r* property? 

Yea, 1 believe that ia :?ue* 

'lava you calculated ehat the ainiaua ailawable on this 7S»gg 

basis would ba? 



la I^bruery ft would hav* been tali af 4? bawsla* or aa in

crease af twelve barrel* a day* 

In your opinion will twelve barrel* a day repay lifting eoate 

in tb* Monument Pool* 

I believe on an av*ra§* it wil l any a lejeaenable lifting eaet# 

wan Id that aiaimm be a constant ©iniaua* ar wamia there b* a 

ahana* t© gat a greater on*f 

Io* in ease) ease* i t would b# on a teai^rary beat** t mm 

night get the tealw* barrels on one survey* and an the Bc^t 

pr**aare period the neat nan ni^ht get it* 

In conclusion* Jtr* Curtis, yoe reeecasnat that ueaBlsslon** 

ardar la* m b* aodiflad so that the foramla will be om 

acreage and Vnjtf bottoa hale pr*a»ure faatar? 

i do. 

, '"' r* - TWooiit 3hat ic al l* 

t i l l you te l l how laaay barrels of ©il haw* been withdrawn tmm 

the Koau»nt field betaaea tha data* of the f irs t *urv*y and 

the date* of the last eurway? 

the f lenye* 1 hav* *he» that aa of iae*ab*r 1* 19M ~~ this ia 

a rough flours* was 31*960*000 barral* fro® di*eovary» end aa of 

January 1* 1936 — the *arli*et day 1 haw* is April* 193** the 

•raap there, wa* 5a#000 ba.rrela* 

c;> about 50*000*000 barrel* haw* been produeed batwaen ti**a* two 

dates? 

Yea, air* 

with that eaaaat of production* do you* aa as engineer* believe 

a drop in battoa hole praaaure» aweragc for the field* of 150 

pound* is an indication* ia a general way* of eoed operation 

or poor operatioaf 

I think* in a general way* it •haw* goad operation ihrou$* tha 

field* A pT0*miim drop teat ha* amounted to •>•> what Aid you 

sayt 

130 pounds? 

iiaraly an eight pound pleasure drop for on* aillion barrels of 

oil produced* 



in a 0tmml way, you w©«ld wa% feel there had beam mmh waatat 

not a treaandona mammt of wests, no« 

ggflflp Sftf^flHa. »y »r* S**bt 

a?euld you atad pointing out oa tb* map tha ie*atio& af tha 

rarnsdall leases? 1 wader* tend they ara a l l la one bod?'. 

Yea, air* Tho Baj>aadall Cooper l*e*e 1* lot-a tad m tha E§ ti| 

af 3aa* 18, f* 80 s«* i* 3© • *, aad $be s§ w§ af see* * f f« 

SO »*, R# 07 K # , and eonalst* af 320 aaraa* 

«iiht we list 

T*s, air* 

you indicated i» your foraala yau would raduaa the foraula 

oa saiae af tha lower units to a noaeible If barrel* par dayf 

%at ta what it would da| ia a flat tap allowaaes of 47 barrels, 

whioh waa made ia February, 110 •* i tty I I It U a little 

over eleven, but the Proration offlee always earrlaa whole 

figure*, so i sailed it twelve* 

i wonder if jrau have ealeulated the allowamae larasdell aeuld 

have under the same eonditieaf 

Ho* i have not lade the enlenlatloaf I could aak* It* 

it would be rather latarastlac to laaajr what thay aaald have* 

mmm zmmmim m m9 setrn 
tfcoa* aapa indicate the law pressure areas ar# nertiaulerly 

alone the south line, the line batewan Itenuaeat and amice f 

'ihat shows a lew pressurs areas yes* sir* 

•:*n you eaalain that? 

Vf explenatian of that is that those walls probably have had* 

under the praeent promt ion foraula, a larger allowable than 

they should have had* 

isn't that a wry tight sreaf 

L understand it la* 

you are not familiar with condition* theref 

let personally familiar* Hwwawer* I haw* alaays tavtereteod that 

seat? walla war* ^ary difficult to complete in that area* 

A tight area, or one of law permeability extend* along theref 



tilth,, a^i i imus % ir* aeyai 

.vottld ym? have th* caaaiaslon prorata M«3®yaeat *© that a l l 

pressure* weald ts* unifaan? So that *11 preesurea weald beeone 

uaifarat 

s© that they would b* »©r© nearly teilfora, 

i f they were eaaalately unifara wow think there would be BO 

d?*j£iftg«f 

f think I f th* pmmmma ware ©oapletely uaif©m that** wauld 

be no dratnag** 

la there enite a variation 1B p#ra9*bility In the fiel&T 

Tea, l think aa* 

vtould yam think a nan that had a barral af a i l in a highly 

pameabl* area would h* entitle*! to th* aaa* prwaeui** a* a 

low para**bl* area? 

.. tit ink every nan is entitled to prodaae the oil under hi® land* 

Do you know the reletioaahip of peraaaMilty and energy re* 

e^reaente far b r i n e d the oi l to the bar* halet 

User* wil l be mm eaaray retired In an area af law peraeabillty* 

Tou ware praeent h«r# ahan »r* abaeet pradaeed hie f otaaila 

which, ahowa the energy ra^uireaaate are direetly in proportion 

to t e peraeabllity of * wellt 

m« hLhh^vuBt 1 don't want to be highly technic*!, and we want 

that record to be part of thia hearing ~~ 

bo you Isnow that ta be a factf Be ha* teetifled- a* a petroleua 

•nglnear* 

:' . r^AW^om All I want ta an *^rneacnt by a l l that the Hobba 

record be made a part i f thia record* w* want i t in ~* wa 

would prefer ta have i t a part of thia record* 

hh, iiajfrt aaen't the hobbs hearing th* p*«wiea* hearin£.T 

r'~ v - • l)t it was, wv& w« would be glad to hm% it aad* a 

part of this record* 

£ will aak i f yea can *r,«w*r that en**tloaf 

It will take aore of an engineer than i aa to ta i l that* 

i*n«t i t dir**tly in praportioaf 

x believe i t ia ia th* forasaia <*» I aa not certain* 

If a scan had * barrel of oil in a tight are* the relationship 
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1 

would be ton to mm — It would reatiir* t*n tinea WW such energy? 

A It should take taere* 

:;• it would take tan tinea a© aaah* based an thia forraula? 

A Xes* 

Mjars wo«M he get that energy? 

A In the gas diaaolwad wtthia the a i l | possibly with the occlude 
®aa| penalbly eow© free g*e« 

If he used mm energy would he have a drop ta hot tea hole 

preeeure? 

A Wo, I don't believe that necessary* 

h .3hw would he need aara bottoa hole preaeura 4f «»* I would like 

to- know why you. would like an equalisation of bottoa hole 

pressures if they have nothing to do with reservoir energy? 

A There ie a great deal of reservoir energy, probably aare then 

will ever be needed to wove the oil there, 

will yon explain to tha coawjieelea why, if a aaa has a barrel 

af oil in a tight ares, it requires ten tines aa aash energy 

to get it out? 

/' He nay net haw aa aueh oil under ute property* 

i did not say that, flaw will he preduee his barrel of oil .and 

ass tea time as naeh energy without a drop in bottoa hoi* 

pressure? If you equalise bottoa hole preeaure yau will keep 

that mm froa producing his all* 

A No, if you equaliss It, he will get wore ail* 

4 liow sea you equalise — If you restrain bin froa wing that, 

you reduae the ont»»ge* 

A if he rednee* the pr***ur* ia the wall* on static pressure tests, 

and la given «r*eugh tiae to get th* aawJatw build up around the 

well* he nay **ot have as aaah oil under hi* property* -art*inly 

there ia anch energy ia th* r***rvoir, eartainly aar* than 

•nottga to aove th* oil to the wall and up to th* surface, 

yon want to say he can us© ten him* aa aaah energy, and s t i l l 

h&tm the sea* bettoa ?iolo pr***ar*f 

lie ©ay use more energy 

(interrupting) iad * t i l l haw* the sane bottom hole pressure? 

A la lifting It? 

Q Use ten f-:inea as auch eacrav to »«fc hia otn. 



Met getting hie oil* fee any have loss to get* 

fhat is net the eueetleji* Bee can lie use ten times ss each 

energy to get one barrel of oil ss is aeodad to *jst a barrel 

of oil In eeae ether well, and not haw* a drop in batten hole 

pressure? 

Hevertheleea I s t i l l think ths pre*sur** should, be miatain*d 

ss near *Qual throughout ths pool es possible* 

m?»u:,flie h M.̂ v:ih ATI : S By Mr* leetwaodt 

Mr* Curtis, do yew find you «r» slone In believing in these 

engineering pr tool pies you here advocated here this nerning? 

Be, sir, i here known end heard of a number of other engineers 

who have advocated th© sane prineiples* 

Er* Curtis, the nonarable hiraa If* Dee, of this stats, edviaed 

hy Judge o* eetn end Carl twinge ten, wrote a paper whieh 

was published by the Mineral law seat Ion of the Anerlcea Bar 

Aasoeletion, ond ***** poner he states, *the taking of 

bottom hole pressure iwsaureaante p*raite a tmm aecurat* 

e-anferol of the reservoir energy* ~» 

sitm* Kr* Dow is mot an #mgl»»er» 

ruw.c-:>Si 8e is a vary eminent saw kexieen whose opinion 

A value very highly* 

Do you, aa en engineer, agree with Kr* hew, Judge htth and 

hr# J.-ivingston'i' 

res, air, I think their conclusions are aelf»#%idemt* 

ta that sane volume puhliahed by the aaariaan Bar Association, 

Mr* Robert K* Hardwlek*, an attorney and engineer of rert »orth, 

foscaa, who has frequently appeared here in this state, stated 

"the erestlon of lew preeaure arena eeacee dissipation of 

reservoir energy and also causae damaging enereeahnant of 

salt water thereby bringing about ijndergrotmfi waste, which ts 

another way of say lag that the altinate recovery fran the 

pool will be less then i t would have beam i f efficient pro

duction practices had been used** and he also says, in tha 

aaa© paper, "the property of mm operator nasi not, in effeet, 

be given to another by a disertialnatory aethod of allocation 

W'.-iab result* in dvairasg* which la not off-act b center 



drainage", pe you agree with engineer and l«wy@r t!i£»dwieke 

in that reapeett 

¥©e, sir, i agree with Ma* 

on July 19th cad aoth* 1930, here la snta lo, the interstate 

oil ccespeet Ceaaiestea hold & nesting* at which tia* Governor 

raw stated, *3here at"# three ways of aeaaarlnc waste in an 

oil fluids the rats of drop ia batten hole pressure, gne-all 

ratios* and irre#*larit? of wator «aeroeehaa«sat% At tha saa* 

aeeting Colonel Braest moipaea* of tha faxes Railroad von-

saissioa, atatadf mm have found that certainly ther* is a 

direst relationship between tha flaw aad bettais hole pressure 

reaction"* Alee th® Advisory ceaalttee oa iseeaamlos to that 

coavaissloa* a eewaalttee ocwspoiied af Mr# doGolyer, w* Sachs 

aad wr# rogue, reported that aaa of tha two principles which 

«nbody tha jftawSeaantals af conservation are "eje l̂tyansitgat 

eoapetiag latereete ha doaa ay operating wall© ia euah anoner 

that cross drainage la Blainlsed* the eeverai properties m a 

a ingle pool ehall he eo produced that the dave leiaamt of 

pressure differentials within the reservoir ia minimised** 

Also another gentle«aa* not am engineer* senator Clint Small* 

af tha state of Texas* stetedt *It aaeas fanny to look faeek 

and fc© think that we ewer had an idea to allow a p#or well 

to prodaea aa such as a good one* we cannot say that because 

eaeh of you has holes in the ground you are entitled ta prodaee 

tho «ane eaaunt of cil** 

«r* Curtis, x have read a lot af excerpts here, e«d I 

will not ask you to oeasseat aa each of than* bo my of the 

quotations differ, or interfere with the principles of engineer

ing you have been edveeatiag, or are they ia agreement with 

those principles* in general sreetieo? 

t believe they are in ajgreawent* Those gejitiewea have stated 

in a sash better fashion than I have, the sane principles* 

4es©rdiii£ to the ainates af a aaotiag of tha hobba Maglnecring 

Ceanifetee* held in /venta fa an Jane 11* iata* a report was aade 

to Kr* olefin fltaley by a special aeeadttee eoapoeed of kr* 

-&1» 



J--. IU HeMetram* of t?>* htanolind* ir* a* ehriati©* of 

tho An*?ada* m* &leyd Oray* of tho <half* llr* h. Heath, 

of th© hua oil -.oa' any* and ter* »,-olia ?':ee, of tho shelly* In 

thia report thee* gentlennn* after stating tbsir r*aaone for 

not reeeawaadiag to then tho aa© af potential factors, flowing 

pressure* build-up pr***ur*** and thickness of pay forantlon* 

a* alesssate in a prorstliaR fonaala applicable to tha ̂ onuatni 

Field, atated ̂ b&t acreage ahaald he eeaeldared* and that 

eta tic bottom hole araaauxwi, aafinad aa $e>bgi»2» shut-in botto® 

hoi® preesure *ie the beat imawa factor to prevent drainage 

aero©3 property lines* It ia alao an index aa to the proper 

functioning of th© producing reservoir* tha* serving to proiaote 

conservation** Do you believe tha*© g*nti*a*a* Mr* ftsftiatroa* 

yr* Christie* izr* Sray* sr. neath and Hr# Pan* were ccr^eet in 

that; r*partt 

Toe* I b*li«w* they ware correct la that report* arid they also 

eapreeaed the opinion of & large aaaber of engineer** 

So you anew who Mr* J. h* neeten tat 

Yes* air, 

will you tell the loanissien who Mr* seoten is? 

lie was* in Jane* 199a* eaployed ay the stanolind vii wonpany 

a* diwlaloa engineer* eat of the Fort worth office* 

m mm l i * 1936* Mr* hesatan t**tlfl*d at a hearing before 

this eamisaioa with referwae* to order io* 22, eowering the 

onuaeat field* «a followst *Any nethod employinc bottoa 

hole pressure weald haw* to be in operation for son** l#ngth 

of tiae to detemin* hew pre»«uree ian®»* going up or down 

or equalise* a* long as bottoa holt pr**aare* ar* included 

ti\e plan can be laodifted from tine to tiae aa deal red* * 

Also* "one hundred per cant bottoa hole pressure is the ssost 

desirable plan** sad *?o select the plan at the start of a 

field, l would selaet tha 100g bottoa hole pressure* i think 

bottom hole pressure srould attain reeulte that are desired in 

the plan, that ia* to prevent physical wont*** ar* ̂ ootea 

^es asked "3/hy de yaw think 10GJ* bottoa hole pressure better 

than Order «o* ttf* And *** wooten answered, * i t would 



prevent west* aver a long period of tin*** Xr, mm 

also asked* WT«« ansttwd you** ausatlome that it was true 

the nearer we approach 100̂  bottom hole praaattrat thv **orw wa 

weistd ,;:;ivc to at tost hoi® pressure* |«at that nneh nearer we 

wmilh seme to tha point of sdnisiising to tha asaailcat degree 

asminaga aaroas property lines?" Ami «r* ^oaten ê awarad* 
n!f!i%': Is iru©** »r* malinger* of tha aatlly oil .. oapany* 

askedt *s*at was year *ta*'ea*nt la regard to the affect of 

placing the :-:enua»»t ' :»ld atrictly oa a 1CK3& hettoa hola 

proaeare?* Mr* aooton raapoadadi l̂OCJjS eat torn hole pressure 

would tead to equalise pressures* ead I think fiawlasRontally 

loo£ bottoa hole preesure la correct*" 

ar* Curtia* do yoa find yauraelf in agreeaant with Mr* 

'.voo tea's •tas*a*ata7 

r think ar* %'eotea is absolutely correct ia his testlaony* 

on February Sath sad 8sth, 19d0» hare ia seat* f** at a hearing 

before this canals si on* fcr* Jack Hsnklm* af tieaolle, testified 

it mm correet to sey *«* unit allocable plaa soae sort of 

ailocatioa on bottoa hole pressure abuld be desirable* pro* 

vid*d you give enough weighs ta suaiaua ailow&toi©** ir* 

itaakin also tectlfledt : In order to be scientific* to be 

secure from ihe tendeney af drainage* wa ahauld hav* a plan 

to equalise bottom hal* arce******** and "aa far aa the matbod 

la concerned* I rather favor the static bat tan hal* preaenre** 

w:iieh was advocated aa a plan* Ma also stated that he beliaved 

tisat a beginning along thee* line* *h©uid be nana by aseignlrsg 

a enall value to --.attorn hole presettre* and liters**^ their value* 

aa rapidly as conditions Juatlfied* m yaw egree with i?r* 

ankin1* basic ideaf 

T©a* air* Ihe only on j eat lea i had. at that tiae* the tits* of 

the hearing* ead ever otnoe* .1* that w* have Jnet bean erawling 

along* I believe a plan giving ware to bottom hole pressure 

factor ahem Id h*v* been aade earli«r ia the l ife of th* field* 

A* an engineer* very d*f h<iitely X want yoa to ansaar mm final 

question* X went to read to you froa the opinion of a tJsree* 

.fudge federal court* doted February SO* 1940* ia. the hia&le 



and Howan Wiehol* cms® ia Tessa* and l want you to toil wtat 

you think of thia etatenant of the federal court* *lh* 

evidence hiWi hewawwr* i» that even with * puaplac wall, 

prodontioa eon be profitably continued oa Ha* to tan bar a l* 

por day* e con think af t*o ôod reaeon why a hir;h<r allowable 

should be fiatd for non*»as* f̂jaftl walla whan to do *o would 

toko thrf»e*fourth* a.f th* distributable oil on a basie which 

is neither ae<*ariUn̂  to the promotive capacity of th«s wall nor 

av«^rdi&s to the aacfeat of oil on the le«**s* fo diatrihute 

^roe-fourths af the allowable oa a flat baele per wall without 

regard ta oil r***rv** of th* lease** af th* productive cape* 

cities of th® walla* which constitutes tha wale* of tha pro* 

p'.!rty* is unreasonable* sad therefore la violation of the 

c-cnatl tutlen and tha statutes*? . What do you thiaic about that? 

23 ot being * lawyer* £ cannot say that tit* procedure is us* 

aonstitutional* However* an an engineer, I cartainly agree 

with the court that ta diatrtbut* three-fourthe of the fiald 

allowable oa a flat basis par well or unit* without regard 

to the oil ia place* aortainly 1* contrary to engineering 

principles* and ia uareaa enable* in ay opinion* Her* m tha 

£Tonui*nt field we actually distribute wore than *fi£* or 8Q£, 

on a flat aai**«g« basis* 

.At the Seventh aidy«ar ar*tin^ oh the Asmrimm fx<tr^lcu» 

institute, on ,*jae t* 1157, Hr* Iangdm L* Foley stated *s©an 

fields have b*#» praratad on th* basis of eereeg* -

for eaaaple, Scaumeat Field in law Bemico* ha* of t!s* 

a I lowed product lea based oa acreagw and St^ eceerdiac to 

reservoir preasmr** n » allocation aacordia^ to acreage 

presiaet* that on* nor* is aa good ea another, which is not 

always the case. 

Are ycu ales in ngr̂ eweat with ar* Foley? 

i asu 



.s Mr, I'urais* it© ym. kno- who b>» C* v. iiililkan is? 

h Yea* all** 

hr. millikan i« chief .rodunaien *»giaeer of Urn Mm$m&& 

i ttreleua corporation ta Mam, ia im not* 

A *aa# e:*r« 

, isal latarwst baa t!» wmA*, latroleua CarneaAtls** ty* th© 

ônuaant field? 

A Aaarada has 103 preductlen aalta eat af tb© 40» to the 

f o x * apnroxlaetely SQ̂  af- tb* units in ti» field* 

&j?m vurkl** i aak yau fco eaaaaiae this eaalbit (handitv witae** 

a p îafeed paî felsit wivieh baa V-ean isiarked *ilej»atfali la&ibit 

so* a)* Mill yaw axaain* ihstuMt «©* # and identify itt 

** fejehialt a ia a reprieit fran tn* treanaetioa* of th* 

An*; risen institute of fining ingiaeers* ISO** 10$ of iatroleua 

^awelenaent and jaetatolagy* and 1* entitled *K*s*rwolr aad 

mtton-hole iir9daain<; ;/r*ssanee a* a Baals for Prewmtlom"* 

fhie paper waa written lay L . V* Millikan, 

Of th* Aaereda? • 

/: Tea, air* 

turning to page 3 of that paper* will yam r*ad what ie narked 

theref 

A (rteediag) "keiateaenae of unlfeae re**rwolr p*e***ires l * the 

neat equitable washed o.f prorating* I f the raeerwoir ptaenam 

ir* * field ia aetntained uaifern at a i l *taga* of deplete cm* 

tliere will be na M p t l i * ; of ©il aad gas from the draift*t^ 

area af one well to that &f another* M any stage in the l i fe 

of the field **eh well will hav© withdrawn th* «aaa proportion 

af its reeawerable mmmm aa any other wall* 

"3hen aliened pradisttieji la allocated on tha heal* of 

dealiae of ra*erwelr hreaaur*, *aaa tentative diatribatloa 

nuat toe nad*. A aathod whieh eoaeidera the rat* of produetien 

mmm® mat logi©*!* ^e teatatiwa allocation* however, neod 

not be *«**bliah*d with th* »«e«raay that la nveesaary when 

the proration 1* haaad oa &a> capacity of th* walla to pradnee* 

the eXleanbl* would be adjasted when the n*at sat af eieeedvta 

praairarae i« taker.* walla whleh haw a ereater rteetlne in 

"•**Jh»» 



reservoir pressure timu th* average ia this f*©lh will li&va 

their allowed production correspond in^y d*cro&**& while th* 

allowed production of those in wtiieh the reservoir pm»*v&* hen 

declln*d l«*a than tha everag* will IM proportionately iner*ea«d* 

The** periodic adjt»tat*nt* will equalise th* r***rvoir pressures 

af th* various *#Ui to tha sad that a waif era decline tha 

reservoir pvmum in field will ha aetata inad* shea tha 

field is **hauated aaah waU will have produced the aaa* pro* 

portion of th* original oil and gas *ont*nt In th* roeervolr with

in th* drainage araa ot th* well as th* total raaowary of th* 

field is to th* total origiiml oil and. an* aaat*at of th* field** 

low, *ir« turtle, aa aa engineer, wanld yon *ay that th* eppli* 

oat loa of tho** prla*ipl*« •dveeated ay fcr, Killikan is similar 

ta th* adwooation oi' th* $>ri»eiple* you hav* h*«a advancing 

hare t:ila noraing? 

Hi*y are, 

,ieuld yaut as an eagla**r# say that th* law of the *;tat« of Row 

ta?iieo» whieh readst *-:fce ruXm, regulations or ardar* of the 

CaaaUele* shall, so far as i t ia practicable to do so, .afford 

to tha ownsr of each property in a pool t -a opportunity to 

prodnee his last and equitable *har* of the oil and pis in 

the pool, being an snount, ao far as ©aa he praatiaally deter* 

sailed ead so far es si»eh aaa be practicably obtained without 

waste, substantially ia the prapartlon that the quantity of ihe 

recoverable oil and the pis ander eaeh property hears to th* 

total reeovarahle a i l end gas in the pool, and for this pur* 

pose, to use his just sad eejui table share af the reserwolr 

energy*" You believe tha application erf sr, ..:lllikan*a aria* 

eiplee, or tha prlnctpleo advocated by Sir, hi r; lean neuid ob» 

tain this result, giving every aperator an eppartunity to 

pradaea hi* proportionate abar* of th* oil and gas and aa* his 

share of the reservoir «a©r©"? 

fas, sir, I believe It weald eaaa very near to obtaining thia 

result* 



fi^C-Halw h .A iL-Ax-jjfi % ffcf » l a t h i 

ho you intend to t**l Coaniaaion tfaafe la that iha&rla and 

owan H-chol* ease , of the allowable wa* allocated on a 

« .-iQ<... cm an aareag© baab* aa i unde^tead* 

io , isiow ^©11 i.'mz what tm court* *a»de*e*«d waa an allocation 

on a pmr well heal*? 

A nicy ^snelonod unit* in their ej*gta**a*« 

t • fmow .ihafe tha eou/t eonideiaied waa gif ing f$^$ or V.va nmm 

proportion ta a wall on ctte~teath of aa **r* aa to on* on tar* 

aaroaf 

& that say b* *e* I aa sot certain* 

Tow are not- eartain of whetf 

A T doa*t know wh*th«r tteay uaed a antt or well* 

Are tber* any unit* in Kent ?ea**t 

r. zioreaaa ia *afc*n into acmeiderat ion* 

1!!,J6 emir?, ac^teana the ¥4h an a r>*r well baais, uhh^ l-h*r? 

/• y**, «ir» 

in that on* well* even on an area wnere th*?,r<a mrm seven 

wall* to a half aare* each, wall would tpet a* auea ** a wall 
oa ton acresf 

/« y*ta* *ir* it wi?-l* but th* nuab*r of ear** ia taaaa lata ooa» 

eldermtion tatd*r any foret.-la* 

nttf of itf 

/ I believe it la* 

h :$*t the eourt eotwieane 1* no* th© taking af eareeis* into 

a-<nsid#rat ion, but the an the p**r **tl basic? 

A i t nay have been* 

h Yor teetifiad* on *-h© fire*. wmm&$ that yea eeuM not. date acta* 

th*> amount of oil ir» plae* with any degree of accuracy? 

T *s«.i4 you oaulti dateline it *r*;h any d«gre© cr aeê .r&cy> 

bth ; wiah to axplaUi? hhat for tJtft jmrposea ©f a.' location* i t 

wm-lc- ^ difficult to twer- a l l ^ i t a .ia -?;h© h wld #0 thftfc a l l 

operator* eauld b* agreeable to that da taminat ion* 

To;; jenov it van©* widely? 

A Yea, air* 



*vA you lascmr It cannot be esttorailaed with es;y <l*gr«« of 

aecuraeyt 

lh«<- was ay atafceraaat* 

vhfi acreage is the ?«Xy definite factor, eaeept bottom hole 

praesure, task might be weed as a correetlve faetar? 

/a •» recall* 1 foatore whio-h earn h* 

accurately determined* aaa being acreage sash tbe other static 

hottoe bale pressure• 

xou wouldn't eonteat that bottoa bale pressure is a aaaswe of 

oil place Y 

hot neeeeserily* 

aat; will leave aor»*i3« af? tJm <sniy faator that eauld be 

accurately determined as bearing oa tha oil ia plena? 

.-ith aait apening* it ye** had differentials la pressure yea 

would have draiaase froa one nan's property to eaether* 

mst preaswra does net ladiea-te the oil la plane* 

not necessarily* 

*he only definite faator in the field ia the acreage aa in

dicating the oil in placet 

Acreage is used aa one of the fasters in detar*&in,w 

place* 

asked, ian#t that tha only definite faator you have? 

ires* air. 

jr'~h A t h % Mr» r-'leetvoadt 

Yota don1 aean that aaah dsVaare treat nee she seas eaouat 

of oil ln plaae aa every :ithar d0*aere tract? 

:•>.>* air* 

then it la not is the aise af ©is traete that the di fferanaae 

exist, be causa they are all th* aaa*? 

Tee* in the î oanaeat f :cl& aa have one wall to eaeh forty acres -

.pach and every unit 1* the sea* alee* So aatter «hat plan ia 

need, ia aereavge each and every unit ia aloke* 

Jmi anything giving acreage aa a faator ie the sea* as a 

ainlaaa allowable? 

Tct», sir, 

1* i t your teetia««sy tb«t Jaat as long aa nre*a.:ra differential* 



ealst* th© o t t w i l l ©rati* f r a n one fsaa*a property to anoth#r»«f 

fee. sis'* 

t t > ^ h t - ^A'hh.Jt ^ ®f>* ^ftlto€®I*S 

imt p o r t i o n hi> rut helt* wtth. the imm«4s*U i l •• o^auyf 

> rorat • on engineer* 

*su€h# ai*« yoii familiar* with vm holdings of the aamaoall 

' . U oj3$.iiey ia a'U slates mmm they have product i-nn? 

t i t h fcioat of t=ia pro'tater: w«Ui* i?oao walla ir.t eiutt i® ca led 

the s--',ri-?p*r ar&aa aa wot families* with* 

u :, '.^'e-r^tar&i t-Mii&stiy* the ^xJ,f two factor's cm twhhf-h 

•ycm have accurate infojenY&ion aaa acreage and bottom hole 

p.vOfe.aiira? 

I believe that *a ah#n, J: ^nicl* 

'..h.i>ao two factors arc considered tinder the present vrdor b,-

the Caandeslnnt 

huy are* 

ro-* are f a a i l i a r with tha weight ei**a eeah of tho two factors? 

" » • 

hr, your fiUfh^eetion ef SSjC to acreage and bottom hola pressure* 

you ' o ld the ceaaiesloa. i t weald approach a ^dntenia allowable 

of twelve barral*t ia 'hat r i $ * * f 

l amid that ts the ems* f o r fc** r»nth of February, 1340* 

in olh-er t o f d i i oa t ' « t acroag© factor , a srah 1 weU on the 

woulh i>cr»'h.c 'j?sf,e tn h;s acre*?:# allowable esttssaf.-.«*d. «t 

a-,.i'05£hmt@Iy twelve barrels? 

t<'$$ s i r* 

i f ths allocation on the per well a 1 iawable deereaaes, that 

Eth:-A::-rtiia allowable 1« l iable to 4**C'S*«aa**? 

:h«*. i» true* 

I t - l ^ t ho f-he niUiimm allowable w<mld t,*jfc AS low a© ^r 

e ; ;h" barrels? 

I t ;:t.;ht bo possiulo* 

ht that part.lc-t.lar case i t a i l l t 

1 as id i t ^Ijhht be po^s'ble* 

roeojwiaad to this Co^issaien whet aiaouats t« a edpims* 
a' lovable p<-r well* et p.-r n n l t f I L L E G I B L E 

-»shl«« 



h*sr unit* 

n this eta&e a unit is .;«ow nan* aoresi 
: ;orty* 

.#n?t ym* î *os»?MWided a aargin allowable in otb*r states where 

the h*rn*dali oil • oapsny ha* holdings* 

. - - .. ' t,j h» objeet tc that aa t̂ Bonpetent* irrelevant and 

L-xmierial* Ifcie question is is regard to field* m other 

atat*a* 

, : - . -.: i If x ha«*t tie it in :c will m&tm ta have it 

da l i l t exit 

='i t think jpiV sa@tvM eonnns your qua*felon lo the 

h->.m>aant area* 

• * x'ra^ticaJLly all the papers Quoted fran has to da w::.th 

thy aat -.CK** field eliere '«;H*y ere aliened fee* d r i l l seven 

^©i.l« s« an aura* 

. t • iht- thi il© efejeetlon wa* lasd** if mifom imd «hj#«fc*d 

wa would hav* e^reed so haw* that *videnee atrlc&oa* 

•h ht:r;,t %a neve that a l l tha evidence raad as ta aoea other 

pool m striaA*»# 

* i ' •: i-.; .o*.-i h« agree that ajiythtag wa hav* of farad tha* ha* 

reference to ether pools 'aa stricken* 

. .h^. hi My ot««it-i.csa# tha ottntatien i had in juind ha* a 

hearing OR th* koausattt fool* 

h. v J. j&*>\ %mm w* haw* *^r**d w* sr* galas to strike th* 

evidence as to othsr fields, w* will ooaflae everything So t • 

'..•oauaant area* 

• -i 3wt .as hettiiv, 4owr. to, whereas r 

the expert a ima mom* oi sthar poola Uaat had other consider** 

t -i. v'Jl* • 

'» •... ;.ĥ >i itafe womiisaio^ feel* we siiould *oafi»e the testimony 

to fee oaumnt r'oel* Xmssiiah as tha** quotations were 

offered h*r** and to* aeausel who offered them has s^raod that 

:-im$ y» atriekea, we will aonfiae the teetlsany to the ^mwnmt 

.." ool« 

h ,.'»_ '.,̂ KiWs~.t hour jimmf is striking th© opinion ref*d. by kr* 

-30* 



* V':-\.>KS* That ts wif uaderet*»tHn£, ***** » ^ ^ testimony 

offered ia regard to- #th«r pmt& than the Koauawafc * sol will 

ue rfiare&arded* 

. » .hhtt.t>i lt*# ca»fea»*itai»» i«ulla& is tha testimony Mr. 

wuŝ tts gawe aith reference quotations referring to pools 

othar fc iaa the ;«onu»eas tool a l l l ee afcricJawi, tout feat the 

qaotaUen* mtm^im to ths Moaaaaat tool directly will aot 

bo stricken? 

h» ..• ttou Anything directly j»era*Snin£ tha Koaaamt r*ol$ 

that haa any be* Flag diraetly on that tool will not ha 

at-ie^an* 

f a t you reaoeraeaft to thia cmanias ion that tha Biniaam 

allowable in th© KOBtfawat Fool b* planed a* twelve barrels 

p-T unit? 

t aw'.-itf have been ir .abruery under th# r*eorr«nd*d plan« 

!foa» air* 

.-hat would tho par wal" allowable far March he? 
: ds»*t *now whet It t»» I f yov car-, toll sac w5*t fh# e';lo^hle 
is , c tftlce that mA figar* tt# 

In cchruary *he «ini*«» allowable was twelve .tarrala per forty 

Rcrrt »;r»it? 

•tsjXt that have th* affeefc of havltv; s lower ranismss allowable 

In th* htat* of K«w l*©»ieo than tn other pools* 
r h" htt h*ss« objection, i f ê refers to po&le au*.elde 

of ;-he state, or inside ' T stato other than ;?w»ua?nt* 

Ac eosgpared with other ©cola it* tha that© of tiw 't#:h.ea, 

, , - ; h. f !hs -hijeottfrn* 

; <>ct thk Gi'dar m*tt t#B i>y th*? t<i.̂ ;dK«um w-̂ /th atj.lr -mly 

to the tosm t̂jh. ftald* ."his «a^» Srder Vo. apr-H*® only to 

th© ;.:enui»*at field* 

3̂&t is not ths qaeatica* .he question is* would i t have the 

effect ~s lawlr-g a lo«*"r alniaaa allowable Mmsx other peels 

I, ^ stet* I L L E G I B L E 
«in31«» 



other pools in the et* © *r* operated on other plans* 

v?ould the effect h* th*t the alniann allowable under your plan 

would he ieeef 

'ihe alniann allowable wmld h* It>©»# 

'',hh,ct - .t.,.:..,.HLii ;?^r;/r ay t*r* Slehi 

hr-* 701; afewre t'* fmt tl&ve has several 

£j&eh3ra act tn the i'-,i;i«i««t :!ao3. to co: gest 

v« y^nr v>p*iiion, 4o^» bhe.t reflect, eft or **tt?nr pecker 

you take the h$! Ut;, holtf ?• res sues, do«s that bottoa hoi* presa^r* 

inflect toroug}* th* p--*6***ir* ii* the reeervoir* 

'Hot n***«**rily co* /»t ths pluvious hearing teld in neeaabar 

.. h*?-li*ve thej?« was * cesa&tte* r* eoxK^ndatloa sadc *t that 

tiae by 2Xr* Srau* for t c lav int. of pressure* m packer well** 

Xn yotir eplrtou as an *r.g-;n*er» ehewld fchers he an adjaatneat 

aade far packer eella at ronunent? 

Yc-nt a i r , operators steal*: tu*-t h* panel lead because he hae act 

a paaiier* 

B h ^ t t j j ^ T i ^ iijT £ r * hoth i 

"11* J» u *oa# ovfer to your ajhihit ho* j> for a ninutef iaes 

tlw haracdail are* lift i.u :.ha eg »i* of hoe, 7? is that what 

you atetedf 

Ths, s i r , the » | h | ©r hevon aad the &% af IB, 

uom that ahows the bo-tiro hale prce^.^s mt the last survey, 

*. believe in iwveaber asd -.weeabar, U>£$? 

Tea, air* 

Take your «o* ft, which :* Mi* narther»»#t w*U ©f t>xa ©astern 

tier* i5het Is tho hotter hole preeeuref 

13b0 pounds * 

shot la the hotton hol« prosata*e of th* effect wall, the 

*nd*r*on»?riehard, iai^ediatalw *a*tf 

1300 pounds* 

hh<? offset well to tl&% «**t is ten pound* higher t'-.&n your we l i t 

"I'es, s ir* 

i"a** the mm SnneeUately aouth, year :?©, g* 

13fc£ pounds* 



And the off est well, the ftadersea~mehard So* If 

k 1360 pounds* 

men the offset sell is five pounds higher*, tntee your So* Jt 

what is that pressure? 

A 1352 pounds* 

And the offset well to the east? 

t 136J pounds* 

Seven pounds differential* lane your Io* a, 

13£g« 

And the So* 6 Andei>eoft~^eh**d iiaaaUatel* east? 

A issa pounds* 

• a all four of these wtili, four east offset had hi$*er pre

ssures? 

t Y«a, air* 

You contend Baraeiall is draining oil from ths walls to aha 

east? 

A Tee, sir, wherever there la a difference in preeaure there will 

he drainage* 

Take the offset to the souths Continental aa* 1, what is the 

pressure? 

t 13d? paunda* 

And your well ta the north of that? 

1352, 

••i Your pressure is la pounds lower than the offset well* Can* 

over here to year «©* • ia See* lft> what is that preseure? 

ii iseo* 

Q. And the one iaaadlately south, the iyaerada lo , 1? 

A 135& paunda* 

;;- sad tha one iwsediateiy west, the Aacreda la* «? 

A pounds* 

t The Aaerada well is 16 pounds h i^sr than your Ha* 0? 

A T#s, sir* 

Conn ap here to the Bext one, ^ r a d a Io* 8? 

A 1330 peuads* 

*»d what ts the prea#«re of your wall inwadiately east ,r thati 

13&© pounds* 

tr;d ih© neat one. the itj»raAa Io* ©? 



1360 pound** 

And yours immediately east? 

1S67. 

And fcbe An®red* Me* 1? 

1366 pounda. 

A&d your well? 

1566. 

mi th# Skelly stmt®, wast i# that? 

10dS peuaoe* 
T:3cc#pt in a few ineteneee your w l l i had son* fiwe fe© 13 pounds 

lower pressure* than th® offee* wallaf 

?**, air. 

And you think you ara draining a let of ©11 fran your neighbor** 

we may have for a period* ileaarar, wa will laavs lea* allowable 

beeauae we lave lose preeaure than our naigsdesre* 

ĥan will that happen? 

2hi* new preae re eurrey waa planed in effaet m th* proration 

schedule in February, 1940. 

Thi* difference in preeaure, your walla betas lower than the 

offeet walla, will that cent Sana for #»ne tiae? 

Here they are higher thaa the of feet (Indicating)* 

lot to the weet on thia sap, they average ten paunda d iff erase* 

You were draining froa year wast offsets? 

Yaa, there was a pressure differentia! eerasa there. 

And if you increased the bottoa hole preaenr* faraul* to 

twenty rounds different*, sr to soae higher figure, it wouJd 

inereasa th* drain***? 

lo, s i r , you would «ive the wells with th® hitter pressure aore 

allowable* 

it wouldn't tn*re*s« the drefeage? 

Ho, thoee with th© lower *r*a&ur* would get lea* allowable. 

You ar* way anew* th* aoal* that would tea* th* adaiaaa in the 

application of your foranla, that wa* *l*wea hundred senethiag? 

HIS pounds. 

You ara *bowe that? 

Yes, air* 

•SaV 



fan would get a higher allowable for that- per««nt•£<?.? 

4 wa would gat a •oaenhat higher allowable* theae offset* aitJi 

higher pre**ures would h«t aara thaa aa would* 

Tour drainage would eantiaua i f you get a hi.gh#r allowableT 

k Bo, it would tend to «4uallao tt* 

p ^ a f f f ^ W f o f l l % nr. Fleetwood! 

4 om aha question of the offset sella* ie It wear ©pinion aa aa 

engineer that we are entitled to drain any oil from our 

neighbors? 

/, Mot unless tha offsets, hy saunter dmiaage, were weeing i t 

up* 

q You don't ©intend that Baraadall ia entitled ta drain frow 

anyone elaeT 

So, air* if we are in a law preaattre area, we would drala 

fron the hi^h preaaure area* m are not asking for anything 

we eonaider out of line* 

Witness dismissed* 

hy n hr fftwapt m do nat hav* amy further teaeinenw or euestiaa* 

at thia tlna* 

IT." >T* ho"-DS»t a* will roaaaa until ItSO o*elaak thia afternoon* 

Pursuant to r*ae*» taken, the hearing waa eow*n*d at 

lt30 ©**loalc, r« Um the hearing waa ea'.-led to o^ler 

hy Mr* isordatt* and the fallowing proawedlag* were hadi 

i»Y hh# ĥ v.̂ fft- ut>t Bits fin* »«*w Waslee air r*f%lad* aa af two More 

question* we would line be'aaa Mr. Curtis, with your per* 

saisaion* 

h 't. ^ hf;;i proceed. 



recalled by MiMdin for further re«>dlreet esaaiaatleni 

Mr* Curtie* we aey here created the impression this noraiag 

that cur cole interest tn this proposed fonsula was the re* 

suit siaply af s natter or principle* end I edalt that «&y 

toe an important interest* X want ta ask wen i f eaaa 

diffiaultiss aad laseuitlee which Scrnedell has suffered 

will be corrected er benefitted by the epplleatlon of this 

feraula, end if so* Just what would be the nature af that 

benefit? 

Tea* i have f igured what the alienable would be, awd iftrnsdail 

would gain aia er seven barrels per well, or about, appro* 

xiaetely ga to 60 barrela per leaae* 

Judge seth asked you a* to the offset properties, so»# of 

which had slightly hitter bottoa hale preseuras, ranging froa 

five to thirteen pounds, and you testified there would doubtless 

be eeae drainage froa those leasee to our leasee? 

Tea* 

^s that the isaportamfe thing ia this pi stare, er,d if not, what 

ia the Important thing? 
:?he iaportent thing is the equalisation of presawres* where 

you wouldn't have tha present greet differentials* :*e have 

pressures ranging tmm WO *• nearly 1400 pm«da or down to 

500 pounds, and naybe leaa on eeae wal"a which ara not included 

in thia survey* 

is owning up the spreed froa mo to 1400 pounds the vital 

thing, evening up the preeont great differentials in pressureT 

*nat is right* la would like ta see the neat survey show a 

aora even distribution of praasarae throughout the pool* 

fitaes* diaalssad* 



belag called &s m wtto«ss# aad b*in£ f irs* duly sworn to tall 

the truth* the whole truth* end nothing hut the truth* wee 

esnained by xr* hetli* end testified ee follows* 

i. ilease etnte your none? 

h R* Sehuehle* 

wnat ie your profession* Hr* 3*h«*hi*? 

A Petroleua engineer end geologist* 

h ity whoa ere yeu eapleyed? 

A hhell oil conpeny* 

will you etete briefly your training end experience m a 

patroletia engineer end geologist? 

Z M?., ht,thTCh )Ot unleee yeu went to go into that* £ wil l be glad 

to admit hie analil'lentiena* 

Your training has included geole^ ae wall ae engineeringT 

h fhat ia right* l hawe had advanced aw**: in geology* 

Are you aeqtminted with the aessnnmt fm% in Lea ceuaty? 

A Tea* Z am* 

q Sere yeu present when the dleeevery aell waa brought ta? 

Tea, l was praeent when the discovery well waa brought la* 

flhea waa that? 

f: lay* 1985* 

Have you been feat liar with that pool ever since? 

A I have beau directly in charge ©f eagiaeering and geology work 

in the f ield a inc© the beginning* 

i: And you are fSMlliar wilts ail af the wells and all develepaent 

in this pool? 

h tea* I am* 

h '<*ill you giro mm account of th* stratigraphy of th* field* if 

that ia the risjtt teraf 

>* ¥**, i will do that. 

Q iinve you a nap of that? 

A I have a eras a section I would lie* to use. 

{cross **«ti©a placed an nap ****** and warned •Shell t*hl,.it 

no. l*) 



Sr, cshushle, this dJap?e% 61*13. xhiblt So* 1, was that 

prepared by yeu or under your direction,? 

Y«S, a ir* 

• I l l you *xplalm to ths oa»iiisl©a Jnat shst that aeene? 

l am aslag part of that *•» *#^*ral part* aa seaes fm that 

cross section to lllaatrata ths strata af tha field* oi l , 

©ss aad watar ar* aeenaulated la th* reralea lias Jtonertioa* 

*jid that is th* «ast ia|nn*tant foraatioa ahlah la present la 

tho f ield, aad I will apaad aaat af tha tiae dleeaeaing it 

rather than the llneston* foraetloa* 

the top. Indicated by th* upperaeet greaa bead, aad that 

ia ovarlaia with eJihyarite* and aa yen penetrate the line*rone 

formation, you f irs t find it eoapeaad of a *ari*s of arystaillae 

aad aandy liaaataaa xen«a# Use apyasaaat soae paaet rated la 

tls& lia**toae seetlon ia parmiaaaat stoeughout th* field, a 

horlson of sasdy, dense l.iao«taa* indicated cm thi* croaa 

section by these green mads* the green a*en* eendy Uneaten** 

X wish to explain feat th* entire scetloa* froa her* down to 

here (indicating m cross section) is sandy limstono. 

lhat sacaa* betaeen the two anpeanaet green lines? 

•Ihat i * r ight , 

©i® neat Mpaaatc tetejeea the next too green bands, is 

pure crystalline lines ~* 

Between the aeeend ead third banda going dewn? 

lhat is right, i t eonains a certain enoaat or sandy lima tone 

greatly ifsproyed* the neat lias Lean deelgnated fcfce ̂ andy 

phnee and incoapas*** this are* (indicating)• feu will notice 

i t Is a none in which we here angular green Maes* indicating 

tl*a present lenticular foraation underlying; that* ;ar lis* 

;soaeat we will ignore that* the brwai a©i#r hn ta* taction, 

underlying the lawarnost green phae* is a pur* crystalline 

iJUttnetene body* 

Te gat that definitely, abeve the aeneraee* ipmrnm line i * 

enbydrite? 

*'h*t is true* 

Between th* flrat awl seeead gr*ar* line, reedinc fnsa the top 

*38*> 



to bottoa* is eandy liaev 
A ?hAt. i f i r i $ i t * 

J *tween the s*eend and third graea Una* 1» white erysfcailiii* 

lias* tone? 

A That Is right* 

Q And betenen ths third end fourth grssn tinea is e body of 

sandy iiiss with lenticular fornetion* it* it? 

e, it .represent* « fomtion or horissa of cry*tellta* lias with 

soaa miner anouats in the eneond* and the lower la pare# 

;">llo it nay not he right in point here, en inhibit Mo, 1, the 

line at the bottoa represents the water, is that true? 

h rhet is right, 

h Ana the heavy brown line that mm through the third, and fourth 

green lines* what does that r*preeent? 

i 'lhat represent* tho nppzmmt Itaits of the oil aciM.'aulaMoa* 

LS tt tli® contact between tha oil and gaa 

/•> uhes ia right* 

vould you etate in what direetion that eroaa ceaelon rune? 
:'t ia an east-west erase auction, through the aiddle of th* 

field, appreaisnsely* 

4i i i you take up the structure of the pool? 

A At the present Unewa laforwafclcias shows we have an ea*t«*sat 

dip ever the Unite of the field* On this j*rtf.cul*r seat ion, 

thia (indicating) is the extras* eastern wall* and this ta 

th* eatreiae west well* Thai is as far aa we ha*?* control at the 

present tiae* Fran the eleeare we have a dip froa bosh flanfea* 

It' :' • -Kfs fi we offer in evideaea Shell «*Mblt Uo, 1, 

l win you gat the ether naps you want? 

(witeeaa plsess a cap on tha nan stand), (iaralad shell hxhiblt 

ho* 8). 

*that does Shell M i l .. I t Ko* 8 represent? 

A A north-south eress section through the loan length of the 

hoaaaeat field* X wish to present and show the eeae con

ditions are present throughout th* f ield., on a north-aouth 

l*»o* ea t have shown on .inhibit Ho* 1* Tea will notice alee 

a certain degree of dip to the south ead a smaller degree of 



dip due north. 

be these given Unee nean the sent thing ne on gahlbit io* If 

A Tee* the color ead lines ere identical* 

Mill you at ate* these various llnee up end down the exhibit* 

what do t ay represent* wallet 

A hmcb line represents a wall, 

on the wella, in *laces there are enall dots* -4ml do th«y 

sa*>ea? 

t ho have triangles her©, mta* mm triengle mmm the casing paint. 

It naane that below that point the well is not eased? 

* -2h*t Is right* there sr» other ene*ler lines, ami wh«ti all 

sueh data as preeented m she aeetlcw i * eeanillea* w* have the 

structure outline of the aoae by eoatenre on this nap* 

Q CM Exhibit SO* Sf 

A cn iSahibit Wo* 8, they are the bleak waving Una** 

ibat is the c<»tour interval? 

A HO feet on this nap* 

Doee the contour represent the top of tha famebian as yots ln\ve 

Shown i t ? 

Uhe contour of this s£~ealled apper sandy phase* 

Bo you want to diesasti the eoateur of the structuref 

A 'Ibat would be eoanealy tamed aatielinal* 

hith mmm® miner elosarae? 

A The contour shows to salner closures, one in 19 a*, h, m K* •**> 

??, 37 s*, instead, end another eleeure located »*» tha predoainetc 

o? sain closure ia ?* 8$ $,* raJi©#s &6 and 87 f* 

.Anything further you waat ta state? 

A : be ieve it is suite obvious* 

£ Porosity •*•> what do you shew with reepaat to porosity? 

A rorostty in the goanaaat Pool is «xtres»ly erratie* as we all 

know* It has bmn imm^ to a*«ar pre4endaately 1B the pure 

crystalline line phases* over geologic tine we hnew there is 

a certain degree of porosity %hrou#ioat* but tt has been found, 

by testa mA eaperiaeat* la insrlota wells, as far m fch«* pro* 

ducing life of the field is eoneafacd* effective porosity is 

found only is the purs etys&a11toe phaeas* tader those eon* 

-40. 



ditloae* v* find tn th© iseauaaat ?ool tiwe* mmm ia whieh 

uffeetiva porosity it preeeat, indicated as zmm 1* extending 

between tha aeeond and third ireea line** and tha aaaond sane 

which eccure betweem tt* third, and fearth* and tha third a ana 

underlying tha lowest greeis s«*#* 

That la. between tha green and tha water? 

ffitvaen tha green aad **a far down aa tha irater* 

is there at tha pr**«*at tlaa* la your opinion* any inter* 

eossruai cation b«tw**K the; three *pey*% aa yeu rti*ht call then? 

o:;h«r t'aa\ thrdtigh bore holes* there isn't any eflaauaicatloa 

between the *o*>eail*d *cmm* 

Xa a natural state* before aella were drilled* the i,ere hale* 

sakinc K?3> correction* ym> believe they war* net eontveeted for 

any practical pure***? 

/u* far aa the life of the field gee** that la rixtib* 

Ha* your detailed war* ehoan yeu anything a* ta pernaability? 

Yee* la addition, peraaabllity- 1* very erratle. on* aeaaare of 

poraaablllty* and aolely permeability* wa have found on ex* 

eaiaing the ?sap# the potential rang* ia vary erratle. Just 

pleklag eny partieuler wall* ; find a wall hare ha* a patent lal 

of 744 barrel* a any, ahorea* over ia thi* area (todteatias) 

a sile away, the potential ia d60t* there are *atre*i& variation* 

in peraeabiilty* tnera la eaother paint we found in studying 

poruaity in the ileM, that porosity apparently la msm 

•ffeetlv* laterally* 

10 you mm peroclt* or p<:rnAaallltyT 

feraeability *- pardeu aa -*> la aar* effective parallel to the 

bedding plana* than to th* wertieal* 

that aeeae oil will flea aere laadily laterally than it will 

up a d down? 

l lat ia right* L niga* new point ant that vary l i tt le aoveneat 

of fluid takea plea* vertically. Frantically a l l of tha »ov*-

neat 1* laterally* 

la that a l l en tha aatter of paraaity? i f i t la* aaa* up the 

accuaniatiott of oil* 

having covered peroeity ia a rather brief nasaer* w« have found 

after various teat* m weUs end Chechia;'* samples* dsxtrecscly 



detailed «a«1tf that oil haa accusals ted ahem pareeity pcnv.ita 

aa high a* lf» feet below aaa level, ead aat aay farther, I 

wieh to etate that was the original top oil aeeanulatlon* 

aad the original water accumulation occurred iwadiately helew, 

feet below aea level* Xa other word*, yea have a heriaontal 

oil eolaaa found auerewar perieity weald p«rait th* oil to he 

acetiaaleted* low, $aa ia found laaadlaaaly overlying th* oil* 

f© go baas to structure for a ssismte* I nentioned wa had 

an anticlinal fold* oil, gas sad water are aceunulated la 

th* lenticular feraatiaa* accuasslatad there in a trap foraed 

by d*fcreation, sad coaled by th* overlying eahyarlte* a th* 

Xiesite of th* oil ac-cuwuieUoa* th* ultiaete ltnit of th* oil 

a^euMilatloa wm» w'-an the enaydrite interaeptad tha oil «olaaa* 

Jiowever, aa I *t*t*d* within th* oil eoliaei* ar within the 

liaaaitaae .oraatloa — pardea aa —» the etruetur* ha* not 

eoapelied the ecenaulatiea of oil* laat is iadleated ia thie 

wanner* aa have thie green f^jraatioa, (indicating on ra&p) 

asa-iiag, a sandy Uaeatoae* daaae end iaa*rvieue« She brown 

is ail aceusulatlea* the upper Ha* iadieating the upper liait* 

m have further fouad cvidenee of eeae ©11, of a non-producible 

euantity* the oil shewing ajroaad th* bore hole down at th*© 

eeae point ia the bluest pasaaabllity section* faat ia 

indicated* tha laaemea*. etraatara* by this line eereae tha 

graea* We have, tbarafare* keeping in mind this aoalng affeet 

ead the fact that lateral peaeaabillty greatly exceed* vortical 

pernaability* w* have been able to sat up definite son*** and 

during the exploitation of a irell thnee «*u i»* foliated* «* 

hav* been abl* to oatline th«e* eeae* ead least* a *;eil so that 

we aay iatereopt th* peraaabla aaa* within th* all coluan* 

If you should be drilUar a wall* and ar* uafortooiete enough 

to find thie entire interval *at*r»i3 by you there deae* and 

i^ervloaa, with porosity itejit aad errmtie* find a dense 

aoac ia tha eryatalliae llaa which you find throughout thi* 

interval* you would be vary unfarfcamte to have a dry hole ar 

a wary aeall well* Therefore, elnae w* have trjsaa sonee in the 

field* and a* have barriera asperating thia sen* froa, thie* i 



point out thie wall en tho extrene north- ond 

{interrupting} Kahibit so, S you ar* r*ferriae to? 

That lo Exhibit »*• 6* I think it would ho preferable ta uaa 

sa* 1 at tha peasant aosaat* Xeu will eascrv* tha nana pletura 

eontinnaa through th* ft*M t asking th* oxtrea* ~* thi* la tha 

aaeWweat era** aaetloa (Sahlait na* 1) -* nafeing a* tha 

extras waat wall, X believe. Shall Pneter Ho* 8* You will 

©ha«rwa it eneeaatered oil aeeaaalated entirely within th* 

so-called flr*t sen** The aaa* thing he*ft<*aed la th* next thra* 

wall* ~* a l l of tha productloa fran within th* flrat son*. 

Than go to tha center part af th* field and select, for exasple, 

a well, here, I bellow* Chtlf Srahaa * State af' encountered oil 

aeeuanlatlea only within th* lower horiftea* thia son** which 

earri** a i l in plan* in the **-•** 11**J ***aad ion* he tug above 

the g*n*oil contactj tha*, keeping in wind we have an absolute 

barrier in thia green phase and thia ©pawn phaae (indicating on 

map} *• that la* little production in thia son* {indicating}• 

Ihie son* ( adleeting on saep) ia also oil benrlrsg i» places* 

it has prolific wells* is als* eaparated froa th,© other two 

by a 3*ns«* iaa*rwien» barrier* wa hare thra* separate r*» 

eervelre within ta* Scaaaeat- Pool between which no later* 

ecaanaieatlon exlste ©tfecr than through tb* bore holes* to 

show conditions •** 

< Interrupt Ins) l * t at ten* thia first «* 1 don't knew that 

the Ceaniseioa exactly undaretenna* this area hatneea th* two 

upper green lines Marked "Ifain Sandy Fhaae*, is net oil beariagf 

it la not* 

Between the seeoad end third, pnrkad wFirst "one", b«tw®*2i th* 

second green line and the third green line, that is oil aad 

gee bearing'? 

thai is right* 

This heavy brown line which runs across tills eras* section, 

narked H original Oa»«t! t Contest** that repraseat* th© top 

of th* oilf 

Originally* 

In this sen* aarkad 'First <ene# between the second and third 



green linee* all aba** the bream line la gen? 

that is right. 

mc this sone has «!1 <mly where i t extends below the arena 

line? 

'iJhai is r l ^ t * 

At the north, the middle* and again at the mtxmm south? 

'That is right. 

Com down between tho third ead fourth green llnee* the tt8eo€*sd 

2oue% that is also oil bearing? 

•xh&t ia also oil bsering* 

Khera that projeete ebeve tha breaa l ias, i t is gaa beariag 

only? 

That la correct. 

halosf the lowest green Has it is as?ain oil hearing? 

yttet la correct* 

the * third stone*? 

ihat la right* 

And fcaaeeth that is the water? 

Shet ia right* 

vnaan you ep*ak af walls penetrating the senea* yau nesa this 

(indicating flrat soaei* or this (indicating second sense) or 

thia (indieatins third lone)? 

That la correct* &inee we have three sones* and you have pro* 

hehly noticed the senes overlap* in which wells any produce 

from one* two or as many as three sonee colored on this mp — 

{Interrupting) That ia exhibit Ho* 3? 

Yea* I wish to ®*3m a atnteaeat at tho present tine* Althoagh 

I stated a wall has penetrated the first* sesond am! third sonea* 

i aa stating that a l l ts ree sonee predate at one end the aane 

tiae in the earn* well* th© pares ity variations »ay be ansa that 

only one aone produces in a wall* xfewaver* i t is possible that 

should the peraelty b* develeped, then the well ai$»s praduae 

a l l son*** thie sap* axhlbit lo* 3* the colors show the 

groups of wells nredneing frsa the varieue aonas* 

Ihe blue shade* shows on the extraae flenx* aaane aelle 

that have penetrated only eaa first son* within the oil eoluan* 



©r this area right here (Indicating SKI »ap )• 

ths yellow ar* wells that haws penetrated tb* first end 

second s«n*s within th* oil eolussw *e will use as sa. esasaple 

tiae «nasa»Aa*riean insurance vmpmf Me* 1 well* Tt penetrated 

th* first and eeeoad son** at thin the ail eoltian* 

Ihe ©range color* thia aaall area her* (lndleat in- J aad 

another are*; here {tndl<at.,ing} fir* walls ao loe«t#d that th*y 

have been able to sane tret* a l l thr*« producing souea within 

tha oil eoluan* we night aaa* an exaaple af shell-skate 

D Ho. 1* yea e*e the illaatration af this particular well 

{indicating an Rahibit ti#, 8)* 

Sa net only are there three separate r*sarwoirs open in 

the field, *aah hawinr its osa variation* af pareslty end 

peraeablllty* bat you hare overlaps, ar alx types ©f walls 

to aake a farther eeaplieatioa* naming It rather inpoaelble 

to detsraln* what reservoir characteristics apply, and if so, 

of what value they are, 

fo aake i t • lit t l e nor* clear, and to show the pael 

relationship betwaen this aap ead th* cross section, * hare 

another exhibit I would like to praeent* 

(sltfcese produced asp aarkad *«foell KatMbit so* 4), 

*111 you please explain Shell Mbit Ho* 4* 

Tea* that la a three dinenaional presentation of the north 

half of the *'.oaua«nt structure* Shis entire- exhibit presents 

the field fr^a the so-called rung© line —* 

(interrupting) Yeu aean th* range llaa *hown on Kxhlblt So* St 

the range line shown on Exhibit Ho* S* yes* Shawn her* by 

colors lawing the saa* weaning ss «n th* cross, section, a 

generalised section through th* field* Here 1* the first randy 

Psaae — 

(interrupting) then y*» specif of "here11 that does not get into 

the record* Yon are speaking of this aarfc? 

"Jhe uppermost green s©©felon repreceata the sm.ij* sandy phase* 

The next section, this white partiaa her* (tudient.^:-) lgearins 

the oroea* ie the firsc son** Hilt solid £j***n u -.ho so-



called lower sandy phas** And th*a this (iadlcatifse) m~ 

present* th© lenticralar or eeenad producing sane* wo have 

three wide so-*ali«d beds through there* th* third sane is 

froa hsrs (indicating) oa down* 

Wo hav* hsrs on this lino an oil well* tho Jyasrsda Mamley 

He* 1, located oa this asp In ths jails** on ths son* asep, and 

it has penetrated and preeaaeA in the flrat end aeeaad son**, 

the ©il aeeuanlawlea within the first soae and able to penetrate 

the eeeoad* This particular well* the narada Hanley Uo* 1 

ia producing froia two he*taana* the first and aeaand, 

Then* showing a different degree, we have another well 

located, the Ohio Berber Ro* a* That well ia producing froa fee 

eeooad and third sones* 

User the middle of tho exhibit ia tha llepollo Philliaa 

lo* AS* producing only froa the third sane* 

The upper part of the exhibit* above her* (indicating}» what 

la that? 

Tne blank eontoura ©a hart r*pr***at contour* on the north* 

they have been distorted sssatwbat due to perspective, th* 

blue here being ehewa on thia particular well, shall Poster 

So* 1, leeat*d ov*r hare in the blue area* aeon her* In tha 

bin* area, produce* eelely froa the firet s^ne, Th* tsmm 

color vela* weaning the sejat eoning. 

on this aap* Kxhibit Ro# 4* you hav* inwndiately below th* 

top lower aandy phase, or repreeeating the second Sone, you 

have drawn aubetanttally parallel lines* Does that wean th* 

aaa* thing, aa that represented by fcl»se lia** (iadicattng)f 

Yes, air* 

You don't wan the sandy lint and th© lia* are laid down 

parallel? 

So, that ia aereiy aa idealised representation aad i * drawn 

parallel, sad are continuous throughout th* sou* &* shown* 

this h«avy brown line or nark, is that gas? 

Above that ia gaa* 

*nd the line along th* bottoa af the pletare? 

Means water* 

Tha only area that produce® ail la between th* brown Line 



end the water? 
That ta r ight . 

j.elev IMi are* (indicating) t* a sa* east 

:hat 1* right* 

Turning to vxhifclt so, ft* e*ur*e* this ar*a aarkai *Tawer gendy 

Phase* are well hares, ar* son* frowst linen* "net doea that 

aeea? 

Seeens* thia lower setae shove earn* effect *• 

(interrupting) Tea den*t aeaa th* lower sane do you? 

So, th* aaeond son* shew* some effect of l*atieul*rity, thia 

color, brown, through ta* well bar* indicates a good, oil showing, 

a good oil bearing porous sand, fhat particular well* w* 

have not etteapted to evaluate the oil aeanlalatiea batwwaa 

the well*, and have «howa it only in this particular well, 

in this *e-aall*d **cond soaa* the laatlaular soma, is oil 

aosietlasaa found in substantial aaaatitias? 

Yes, *oa* very prolific wall* hava been eonpleted in that 

s one* 

i.*o sella producing fron the saae sane always function alUse? 

Ho, definitely not* freviously I hav© «anti©a#d yam have 

variations of p«raaabillty within sane*, between layers* Xh 

other word** ta* porosity, I would say from thia ftret sons, 

indicated by th* second end third lines in this areas seat-ion, 

does hav* th* aaa* porosity valao* not p#rae*billty* trough 

there there ar* Httl# layers varying within theaaalva** 

Th* sa®» i * t ru* of the other aaaee? 

ft* aastt is true of the eth®r soaes* 

and vary between sanest 

Apparently also there ia considerable variation between s<vn«s* 

.that *ffeot in the fane t Ionian: between sons* is th* fact that 

there ia ©ore p«meabiilty laterally thea vertically* daee 

that hav* en eff**t in th* operation of a well? 

Definitely* Hew, a* t have said befera* th* nowwenmt of fluid* 

have been laterally* oealng in this nenaer, the vertical porosity 

is aaall -*» relatively' aaall* aad since there is the eoning 

effeet* th* aoveneatn of fluid hav* all been parallel to 



beddla?. plaaee* which would he apparently parallel to thie 

green line in this sane* The result has been the water 

neveaaat has been very erratic at the praeent tine* and th# 

gas nevessmt Is arretis, veriea* the gas-all eeateat at 

the- present tine in the ail wellness a wary dlatarhed* 

Have you a water wap wliieh shows that? 

Tee* i have* (witness prodaoea map which is learned **heU 

Exhibit MO* «)* 

"S. siflff wa offer in evSdeae* Shell Inhibits Has* 8* S and 4* 

* l l l yets please explain Shell ixhlbit io* 8*. itt** Sehuehle? 

Each colored aait represents a unit at ths present tiae pro

ducing water* The various ©olers aeeas different peroentagee* 

The bine, sere to water; ye Ilea is 5% to U&% the orange — 

an exeaple ia the Skelly well* state lo* 1 — runs 15f to 

50^| the purple, over 

Ao you will observe. there is aa uniformity of srster 

ensroaehmeat* and there l i not aay mifonalty af tin* of 

eaoroaehneatf it is eeattered haterageaeaaaly aeros* tha field. 

That is due prinarily ts lateral aovaaent* if you have a 

lateral laowamenb, if this well Is aeeuriag production in the 

upper area, in here — 

To what wall are you referring? 

Onlf io* 3 — 1 dna*t reeall whether it is a water well —>- I 

ea using it as aa exaaple* Thi* wail, when tt la projdaeiag* 

the oil naves in this neaner »» 

Parallel? 

Israllel with the bedding planes, the water drive will fanetlon 

up to 100 feet either side, and. the aovaaaat, also parallel, of 

the gas dees the sane thing* It disturbed* it weves downward 

along th© bedding plane®* which accounta for tha extrea* 

difficulty we have had in setting packers* 

That appeoreaee of water is very erratic? 

FAtrenely erratic, yee. And exactly what you waul" «%p*efc in 

a reservoir of thia kind* 

Shat ia tha energy in that tseaaanst *>oel that produces tiae oil? 

me energy is bath gas end watar* 



0 This gas cap, would fm aay on eree aorta of this brown line, 

and between 1% and the eee<sad green lime* yeu say le gaaf 

A That le right* 

q About how thick le that* roughly? 

A "t is pose ibis to find gas ever sn sres of ss aach es — aasua* 

ing s enell ewount of gne found iimsedlately et the top — pm 

would ssy the ultimate limit* in the vieinity of $Q0 feet* 

h mat gas lies In the portion of th* eeeoad none which extends 

above the gea oil eentaet? 

A That la right* 

Q f<w aay the field is operated under both water end sm driver 

A Tea* i t doaa* Sow layer* can b* identified definitely as 

gas drive, at lea*t, in part*, and other* water drive, in 

P»rt«* 

Q '.Tie pool wariea? 

A Yea, air* 

Q ^enld you aay aoae were slneet sntlraly gas drive? 

A -oa* are aiaeet entirely gas drive* ted ean* «*ry nearly water 

drive* 

v: vifhieh is tha tsar* efficient? Ar* you able to co»p*r* tisaa? 

»hleh praduees th* neat energy? 

A *!»t would depend entirely on the porosity and p-raeability* 

And which fores would a l a l i a * quicker under shut-in eon* 

ditlona, gas or water? 

A da* equalises asre rapidly* 

C- You hav* atstod* Hr* Sebuehla* that la your opinion the field 

wa* originally divided into three somes in vhleh gas end o i l 

were found? 

a That 1* eult* right* 

Q. You nana, that le as fat* as your laveatlgatlon dleeieeae? 

A -h&t is right* 

3 Thar* wight be fracture* causing intemMnaatnieatiea? 

A There nay possibly be son* fraatarae* 

-S Have you ***n any evidence of it? 

A l hav* seen no evidence of It* 

••< The son** are connected through the wall bores, T bei lave you 



A v^lt* right* 

q, by that you a*aa a well, who** waning point la above th* 

contact between tha oil ami gas, tha bora hole going down, 

peralta gas «•* 

A (interrupting) I t could eaert pmmmvm om another son** 

Q How many walla in the pool or field are there through which 

that pro*aur* sight he eaerwed* roughly? 

A Roughly* i t would he through a l l wall* within th* yellow, par* 

pie and orange, about fffQ to 300* 
:ah*re are now 280 to epwtsiags through ahieh thar© say he 

lntarwaauanication between laaaa? 
fitoat la quite an* 

4 Does that permit th© gm in tho large g*s cap in tha first zmm 

to eaert i t * preeeure on the oil in the other son**? 

/. Ihat is quite paasihl** yea* 

Sow, Mr* schuehle, when a wall is shut in a»d build* up hotton 

hol# pressure, aay that indicate that it has »ore ready access 

to the gas cap? 

A i t my indicate that* 

; it doaa not neaeeearily iadi**t* a water drive 1* coming in 

and auildlag up the araeearet 

A la sons area* i t would probably tee water drive* It depends 

entirely oa the wall end the sons you ara considering* 

And yeu could not f ix any uniform rule throu^eat the pool, 

could you? 

A j m couMa*t* 

q would that build-up of bottoa hale preseare when a well Is 

shut in hsve any relationship to the reeoversttia oil In piece? 

A »one whatever* 

a You stated that gas pressure equalise* aaah aore rapidly than 

water? 

£ that is right* 

H Gas travels through ©pe&ljsgs in line aaeh aero enlekly than 

water? 

A Tfmt la salt* right*' 

Q if a wall builds up aalekly, .it atgnt neaa it had direct 

' -BO. 



eosuvseiian with the ga* cap? 

Thstt in right* 

*wi had no relatioaehip whatever ta tha oil its place? 

A Soae whatever* 
Ait increase in the present bottom hole faster at ?ionun*nt mlr;;ht 
give a well an advantage that safely had direst eeaneetioa with 

th* gas cap? 

A That is quite right* 

You eeuld not lay down any rule generally applicable that 

would apply to bottcsa hole presaure? 

A -ione whatever* le haw* a complexity of reserwolre at Konuaent, 

r<one of which function like the others* 

. Awr th* batten hole pr®mnm &mm not mm eaythiagf 

A ; .oh tea hole preasure dees not aeon anything In reservoirs* of 

lh;.s character* 

Q in th* hot ton hal* pressure* is there aay evidence of wator 

eomlug in fron the sides? 

A oh* yes* I might cite a particular well* ^hall .vaster Ko* @* 

•awt well is produaiag fron the first sane only* I believe yeu 

al i i find that well on this sroas am seotlon* xhibit Ho* 1* 

if 'i an not sii*ta*cea, it is thin partieular well (indicating)* 

original water level is iassadiately below «-S*0 f«at. last 

partiaalar well found ail at -aid f«*t* and is producing ia 

usees* of 80$ wat*r* fast wall* eoanteM apprajsiaately %& 

months ago, found th* hsrisea at that tiae was watar bearing 

abov* the original oil-water eentaet* «h#re*s tha next well 

iraacdlately east* shell-Foster Ho* 1* predaesd in tha seas ' 

horlsea* the sen* total depth* which le eoaawhat feigh«r on 

the structure, probably in the mm &&m» open at the mmm 

total depth* that well is eater free* water aoving up 

structure has rea*h«d thl* point* slialilag aragrssslvely in 

this aanaar* end will ultimtaly raaeh Shell-Foeter So* 1* 

At the preaeat tine as can expect to state the hariaon or 

layer in which th* water alga* *pp«*r* 

t; And you stated a while ag© that th* oil, wat«r and gas *evee 

m&rm easily laterally* following the twddlng plane* of the 

-»l-



struct*****? 

That is right * 

A w*ll of high |>r***ur* ?say b» drawinr: -all boria--.r.tailly fro» 

neighboring l*asse? 

that i * it* ail going fro* on* to tn* next* saoving laterally* 

Mr* geh'fehle* ie there any definite factor in the ̂ aannent Pool 

which* In your Judgment, con he used for proration other them 

earaage? 

Hone whatever* It is the only ©a* that con he dctariained* 

Porosity cannot he deterialned? 

go, air, totton holt presaur* weans absolutely farthing* be* 

cause of th© different types* th© extrsas eeaplexlty in the 
structure, 

and the setae well aay hove three different phases? 

That 1m right* 

Kr« Schuehle, would you reeonwend any increase in sho percentage 

now anewed for bolt©*, hale preesure? 

laflnitely not* 

y^a? reewandatlon would he that tlser* he no increase? 

Skat is quit* right* 

Vvhat d» you feel shout ©ant. sailing the prssent foapnule? 

*iaa* there la a feint possibility there amy be a slight degree 

of intereoaaunioation and at th* present tin* haw* sens inter* 

eoaauuicatloa* both ia honeety aad ia faim**»* l thin* you 

sa*̂  b* able to ass a snail bottoa hole factor* but c*rtaialy 

it should not bs increaaed* 

mam mmxMmxm ay ar* rieetsaedt 
Mr* gshaehle* you do aay there is drainage between the various 

sones? 

Sa* I didn't say there is drainag* between sones* i said there 

ien't between wall** as far aa we tmow* 

Why 1* i t yon want to give M% to bottoa bale praaaura? 

I did not say 8s>| i said 80jf, 

Tou vent to give 8#? 

'Ih&t la aaple* 

*hy do you want to give that aaah? 



In case* because wa ̂ snaot aaa between tha bare holes* there 

may he sosaa s.mt! degree of fracture and a very snail ten* 

daacy to equalise pressure* 

ihera ray be drainage? 

\'ory s'l-^ht* if any* 

r i-elieve you advised th« canalsalon i.n your best |udgn©nt 

acreage is the only feetar aa eanld properly eensider in a 

proration for?aila at coauaoam? 

Shot ia right* 

r,.f ©vary sere ha* th* saw* ®iK©u»t #f oil iMaeath it* ia that a 

ilQ-aC oyater.? 

ell'* 

And if ©very acre does aot have the s»»* easouat* i t is not 

go:*d? 

If aa Jaiow that every asr* dees not have, it would not be* but 

we do not teow* 

It i« your opinion that et $aawa©»t «v©ry acre doe© have tin 

*:G£i© mmtmt of oil a& #v«ry other aer©? 

i, ai4 i-.o'u In poc'i lctt to state* 

Yy.. have an opinion? 

^nfornatlea is so c^nirav^rs^el* tihere are so fany faatora 

p-^sent* auoh & ec*#l*xlty* that an answer t© that now aauld 

n:t justifiably be u&de* 

Yea da!,?t want to tall your apInioa? 

on glad to tell i t * 

*«nd that is? 

x have studied this* reservoir .in auah detail* over a period of 

tiae that x find .; ea not able to judge* 

You have nou fomaed an opinion? 

liy opinion is that i t is s seation of such c©i#i©xity that i t 

is just impossible to auswar that sjusstian* 

fcr* Gehuahle* I understood* froa this emaplex testir^ny* that 

you stated there were at least three aaparate end diet mat 

seams* one alnest entirely soasrat© froa th© other two? 

•£hat ia right* 

«hat is the basis of that? 



I Tstow that fee he the ease froa very detailed* narefnl study 

ef »uaerou« wells* are abl# tft find, these dan**, non*» 

product ITS layers th roughest these layers* when thn. soil 

Is drilled to depths suffieleat to eaeanater eunb mmm$ I t 

Is present* 

At various depths? 

r.t various depths* eapcndinjs m the atruot**ral po«- , : ; ^» 

:'?.w ts it you leae* tho third mvl fourth greeu lines is wholly 

.i«§>€-rvlous and furnish a sealed epaoe or harrier between tha 

s^net? flew do y>w t=ait? 

A defcsJled study of these cross soot ions show a relatively few 

ni.mher of valla -<* aora or leas present ia a l l valla* On 

examining them further* yaw will find sandy semes at relatively 

•.mi fera depths ir* every wall placed where lexically you would 

cxpeet to find fchssu 

You used a wor/i in tcettaony that X an not familiar with* 

t v i a , IcmfciewXar* ¥h« hast I understood that was that there 

vjerc atresia* of porosity? 

I*rrit interrupts noa»eont iimous areas* areas that imy not be 

continuous* 

*'ariou» types and desroe of porosity? 

;̂ .&t i » r ir jht* 

t».j ; hallows you acid ta*& exists tetveen the third and fourth 

^raert lines'? 

i said those ijreen linos repraaeat Icaticular bodice of sand* 

,; was discussing the prsseaae of sandy It acetone that has 

porosity varying tbroa£) i t * 

Is there varying poroelty and perneabllity ia the third ead 

fourth green bands? 

-ithia the fcand Itself? 

Yes* this one here (ladteating oa nap) Are the poroatty and 

pi^raaahillty both varying, or are both ©f these reanrkebly 

porous or permeable? 

It depends oi* how yisti the terw* Over geologic cim there 

»as a certaiu degree of paresity, interaeawnaii saiion* but ..turlna; 

th*# product ion life of the field that porosity is not effective* 



you aay that btm oil was laid dean on that horizontal place? 

f»o* 

TTO say i t le not? 

i t is now. It le accin»ula*ed* 

x will aay aee\saileted, in that herlsaatsl least? 

Originally* 

tn order to de that It had to go through iaai*p*raeebl« structure? 

certalnly* 

fsit i t took a long sins to get through? 

That ia true* 

are not goln& to he ao long taking, the oil out, «o aa die*' 

pas-ard that? 

f.ti can dtere.iatrd that hecauoe i t ie tneffeetive, 

.rreet stmt mrmm ia the nasi oil produced? 

All throe s^nea are open ia tho field* 

T »aa curious to know which sone produces tho aaat oil* 

Hemjshly, |uat in a general way* I will not hole you to tha 

nunher of barrels* 

?hat ia pretty well divided, aa shown by tha sone sap there* 

Kan, Hr* Sahaeble, in sry one of the three sones, looklas back 

m*v on this Exhibit B«* » cross soot ion *• the north aad south 

cross section *» "'.exhibit fo* 8* anppsae for tho asaeat that 

In sny oit« of those sense there are differences of hottea hole 

pressure, scald there be drainage froa well to well, or pro* 

p«rty to property, within that sane? 

if t #y were connected* 

In the saws sons? 

T stated that within the sones titers wars layers* 

-hat i * right* 

If two particular walls were open in the sane layer* the 

identical layer* with different batten hole preasurea, that 

would cause nitration* 

"-'ror. th« high ô the low? 

, r*ss the hl#i to the low* 

Tou think the aajsrlty of walls within any aaa saa# are inter* 

eoaaunleettag within tb&fc soae? 



A 'dot necessarily* 
0. i concede it would not be seasasaary, mt what km your judptent? 

A Fraakly, feh*re ere so away parosity variations end sa neny 

layers open *« i f you want to refine the point to where it 

would group walls producing in tl>« anno sone and the sates 

• layer, it b$cones ridiculous you got to tho point where 

you hawe two weila here, and tan trails here »* 

•l (interrupting) ia tha aaae sone? 

A Ty.tm proposition ppmntod 1mm can be refined to an alsaoat 

ridiculous point, 

l&e* toliuchlo, naybe you can euli^htau, ua further* ordinarily 

shaking, i.n mm preenetioa aan« or reservoir, disregarding 

t: known theorlea relative ts* ttaaaseatt within any ordinary 

a inc horisan ahare taere as* differenoea in bottoa holt 

pressure* decs drainage exist bataaaa too welisf 

A uiran there are proper eoisftis.ioae of peraeablilty and peroelty, 

there will m a**sneat of fluid fron high ta lew* 

t 'iheee conditions do usually exist? 

.'k w-onuâ nt < 

Q Yea, thoae conditions do usually exist? 

A kat iii liaeetoae* 

.; So ir* liaecfrjne fields it dees aot n^seeeeerily follow there 1st 

draina&e froa high to loaf 

A -hat la right, beaeuee of the barriers* 

s& inpervioaat oeneatliJtee dam* 

A -hat la right* 

•;\ -tjit la vary fraq'-:-&»tIy tta> ms^t 

A txtre-Eely* 

xV.u -.-.new of very few reservoirs in lines ton* 

.t that la too general a statenaaej 1 would not care to say* 

t ha you knm of other ft aide where there la l i t t le €iaitias®f 

fee* any iteesfeoae producea the caste effect* 

s there wil l to* no drainage &etseea soneat 

/, Rot «}jen it Is w&ttred* 

:„ So that there would not 'la intereaaauni oat lent 

* " i d - ILLEGIBLE 



q ordinarily do tbey eoaab&iaane» not? 

A You would have to cite specific eaa«pl*s» aM «ou • • answer you, 

i *,st* you tell what igmla m th» s*dv«ra« effajst af giving inore 

weight to hot torn hole pressor* feetor la a foraula* 

A in the first place* attesting to prarate r^uwrsus roserwoirs* 

under warping seditions* thera are gas drxjree of alii degrees 

end water drive* you can't aatee a betiosa heju pressure faator 

that would work eeeeuse you eaaaot detarnia^ the faote* 

i (Shot we should do la divide thia field up into t.'ree or four 

or half a doses arena* aad prorate eseh aepsrately? 

A -appose you dlfld* It up into three araaa, it would net work. 

Because i eald you could refine that point to a ridieuleae 

degree, yea would not know where to stop, you might ?s»ve to 

prorate each one an ft different hasis* 

You say there are three r&eerwoira* Wouldn't It proper to 

prorate then separately?" 

A no* 

ftfaet pressure, in general, da the neat, recently drilled walla 

hawe? Is it higher or lower thai tha early wells? 

A ?*atnraiiy lower* 

«hy? 

A sons degree of depletion hen token plane* 

on all three sones? 

A iiaturally* 

is that not because ©f ^tereaaaaainatlon? 

A lo, certainly net* -here ia no iat*reonsainic«t ion between aonss. 

Q- How, Mr* Schuehle, you said, and I think properly, that bottom 

hole pressure is no indication of oi l la plena? 

A t&lte right* 

von stated that a well which osteins pressure es & ^milt of 

the preeenee of gas, sr the î m cap, builds up pressure aare 

rapidly than uaeier water drive? 

A J edait that etate«aat* 

; Tou eee any objection to eiwiag wells which rely on water pressure 

a longer tiae in. whi ch to tes id up? 

A yee, I do, boeense yen da not knew, end yeu will not fee sble to 



drive* 

I thought we taurw* in certain wells wo had aster drive? 

I showed ntip drive* but t did not any it nan tne min sourea 

of energy* 

that water drive on ixhikit 1. ia that the rea-.H of 'higher 

or lower batten hole pressures then th* field average? 

Vhat usually, an i r#e*!i* %M lower than th« average* 

Around the edges the rottoai hole pressures are generally lower? 

K©« 

Generally speaking, that ^s net trust 

You ea»ft generalise hers* 

.£ sn asking i f i t is not -sore ant to ho the ease? 

That aay he due to tmny cause*. 

In that end of the field (indicating > yeu have low and you have 

high* Host of the lav preseurea ere eraund the »de« of the field 

ien*t itf 

I would not sent to aak© that ̂ enerallsntioa* 

You would not say that is not true? 

I aaa not prepared to eo ii>to thet* 

Tot. t^iuk there Is say drains®* between propertlta ôtxig oa 

in this field? 

%hen you hawe lateral isovessent i t is rather ha.rd t-> prevent 

drainage* 

f© frtiat la your eenelasion? there is ^i^m^im oil? 

"•here la scwae* 

"rh«fre is ntmmf 

a » i la right* It my ho coaneaaeted* i t any he raoviag froa a 

property that ia getting 1* froa sosa ortwr property* 

The ideal thing would he for every mm to keep th® oi l under 

Ma own traet? 

tietu rally* 

ihat is not ascturriar, at 3on«aw»nt? 

•a don* 1 know* 

ivida#t you. Just say there was SOBMS alienation? 

7 said i t nlfiht he ses$>*nsate&* 

there wight be eeapeaemtlon for the drainage f 



£ ; arte inly* 

Z would you aay eeae of t f» wells are preducliag froa two ox* three 

sonee at one Urns? 

Tea, do* 

•i ''that connects thoae sonee? 

A "Through th® bore holes there ia son© eosineatlea* 

i After e l l , wells in tnr. f ie ld ar® holes in tho gr©t«d througfc 

which there ie some e-eaaaectien? 

A Tim are interpret ing ay statsnont* 

w I don*t want to interpret* 

A I said wells have peactrated as aiaay as three'stsaaa within 

th© o i l eeluaa* 1 iFaaedtateiy went oa to say further that 

Sid not a*an that awry id iv idual well arodnesd in. a l l three 

san^s* 

~t 1 Jotted down a note that you said there were aaO to 300 we 11a 

th© i>ore® of which permitted interaeajsstmieat ion* Did t nis~ 

undcretead you? 

A So, that is right* 

Q. i!o wouldnft those See to SOO wells, with an average of a 

7«ineh opening ~» 

A (interrupting) s ia to aovea inch* 

H tiauld they strait \ n tereasasasni cat ion hefewwaa i-wesf 

A Yes, aceso degree* 

Ami there aay ae sons fracturing, although yeu did not sec any 

©vidstice cf i t? 

A "hat la right* 

Q Is th© peraeablllty and porosity of the three ssaeit greatly 

varying? 

A Fxtresely varying* 

s i'xeept %n this lwp«rvioua strata t*©% ia net fcrue? 

A Tour degree say he astroae* hut the entire range is vary assail, 

and therefore you esu «Ii«daate it* 

Uo you know wliy aoae walls, which you refer to, ware drilled 

ao as to take in only or two sanes, aad others io tske in 

the entire o i l aoiaaa? 

A Yeu neaa a l l three Sear*? 



I'atomlly the r****^ *%* 7 f:ay, & mistfeHtr K ^ I S were 

dril led before this setup waa rane^nised to i t s neat eoapletest 

extent* 

«i;«n. did engineers aa* ra^logiata iweognlso thia ?<> axistt 

that has bean gradually increasing since th«& inĉ p?:i."*a of the' 

m i d * 

i f you had let iia appose t « state »f Ker " : ^ U ; H had leasee, 

axd you, as m e:?i£i?3#er «rf geologist, told t7it;-! tv^y were 

located in 2one Io* 1, aad a.11 sraund wells w*?r# dri * led, aad 

you told t?'«» they w#r# sir*:-lied in 8 and i^* 7, ŝsci that 

ans 2 &nd 3 did not con^jr; Scats with ' 1. ' -^r . : -n- ji'we 

then tho advice that t'say c«ul>i s i t idly by aa* ii-> mad not 

d r i l l effect* <m thel̂ * lands* that th-*re ^a* sic cSa^-sr of 

their lands beii><; drair.ed? 

t don't suppose I would ,jl vs such advice, "r<."«; ; tmiii not give 

it froa an engineering standpoint* i wovtld probably aay it 

would be better to go sî ead and d r i l l * 

..hy keep oa dril l ing i f ^her* lis no danger of ipgv .̂B?#? 

7hs legal prefesaisaa does not know th&i ea?viiii-•.••ii exists, so 

they presuppose th«-- Uirre woul'i, be d;»ina&c* '3:*' oond.ltloa 

does «xis t but ihr- courts do act know it* 

I f yo« know that a l l *&he»# wells mrm dr'ilawi :?ii:pf, up to your 

property line* you would ..ot hesitate io sdwi**: yav.r client 

that he n**ad not d r i l l hers because ha noulu iu=i \,>> -Ira'.jiyjd? 

i f A wo.wiag t-?«t*e tod TmtOKl U'û  • \:;,n ,-;.m s t r e e t , 

i H'wM aay, from as e,: ;asjv.isj; &nd t;f7<ao;;7c*-l ei,&-..̂ ipoint that 

dri l l ing waa unnecessary -scans© ye>u <sou77 • aixfrc-r drainage, 

but there are ofclior factors that keep you d r l l i l « c * 

Tou would net te l l His? ho woitl<3 rat be drained? 

I t demands entirely on e*r:d2*.lons : found thorn « 

it follaws than, deeeaH i t , lr« oehuehle* i r wo any ascoaa an 

idealistic view af the things If we could -.hut i.oae 3 off, and 

never touch i t , could we prodbee a l l of the oi l froa Soaaa 

1 and C, and with the sealed ste ehevs £one 3, thai the o i l 

i r iv,ra 3 wsv.!d r?*ver «ig*at# into Sone a 1 and 3, end the 

rMj:i»«rrvc!r prossarc would never bo lesseaed sa e result of 



producing the oil froa Xeass 1 ond 2? 

& Do you aean if oo had ©con able to foresee this early* under

stand tho setup before asy woUs were drilled* and had b*sn 

ebl# to drill dawn and atop the walls above zwm 5, ami never 

enter It? 

Z Unit is right* 

A then you hawe a barrier other than as. I Mentioned the possi

bility of fracture* 

But if you knew you did not hawe that* Outside of thatf 

A Shan you cauid* 

;i v>suld you be pretty certain that as oil would migrate from that 

sane? 

A That is right* 

And you would be equally certain the reeerveir pressure would 

newer be decreased in r.oaas 1 end St 

A otats that e®ela* 

q. Decreased ia Sone tdl, If you are so- tain it would sot be? 

A Hot of any inpo-rt-ance* 

c Hons at a l l* I t ia i -parriousf 

A Effectively so* 

Q • And you would be- equally certain the reserwoir pressure in 

on© 3 would not be dacreaaadf 

/; Yes, I think you can say so I f It were newer eaeesnt* i f you 

permitted i t to regain in. a natural state, then you could 

exhaust the tipper sones* 

And i t not be distrubsdf 

i< Y#s* 

a £oes act water encroach in a l l sonesf 

A- i t is encroaching a i l over the field*-

You don't ansa it- is .̂ oing tt&eugh this iapervloue s«aef 

A i think not* 

1 fhm i t is easranehias an a l l sanes? 

A '»ater is tending to peases, a l l the oil that has been with* 

drawn froa the reservoir or reservoirs* 

•dl* 



CSOBS mAMIX f̂lwK By Sr* chriatiet 

ar* aebuehle, what is ths geological formation, tt* e^-eaUed 

f na t ion heret 

Pcnsiisji llMStOftS* 

*ihafc gseleglcal PMm clm& it hawef 

ê are calling it ^cttelea liaastctic* 

saat ia the geological ferastiea of yaw Be* £ aa&ef 

The whale section teejhnleslly la a fowatioa, and. that ia refined 

to Morisone, those foraetloas, or layers, so the entire line-

a ton 9 cacti on is a fomstlm* 

All three sonea are producing fron ths seme c«olo^ic fomatioaf 

•mat ia right* 

m~cnmu. i^aufrnm By ar* ruetweadi 
ca» «or« question, the offielel records of the freration Office 

of the state of iew Mexico, ouetee Mr* Ed$ar Xreus, aa foiiowsi 

"one reeerroir in Cooper, Hualoe and Meausieat are present and 

that altheu#i eeverai porous sones ney exist, that the gas, oil 

end water aceuaulstion sale across such etrafcigrashlc sones* 

end that therefore the gas-oil contact end ths oil-water eun* 

tact are essentially harUontel planes, irregularities being 

due to differences in poroaity near such content* with suah 

a picture of the reserwoir it mast he plain that there is 

eoanunlentlon between aosas* aud therefore there aast ha 

drainage hetwean exmes* Whether such drainage la rapid or 

alow depends upon local eeaditlena** that is dated June, 

1996* Do you disagree with i r . Kraus? 

In some parts he is suite rigxt* m mm part, however, % do 

sot agree* 1 agree with the sones, that is the can* theery 

presented here* «e is suite right about hawing iaterwoaaanlw 

cation during geologic tine, x aa sure ha is correct there* • 

2ho Quotation states *ls* eaesamlcmtloa there* 

i don*t agree with the present drslnsge* 

Kr* ^ahlatroa, of the staaaliad Oil & am Cm®m%$$ testified 

here before the i-reretien Casaissloa an January SO, IBM, 

stating! " l agree with i*« Mraaa* statement, under each one of 

theae fields you have these porous lairlaens* ifowswer, they 

are connected warti«*llv and lis 



oil end water eoatssts mm found, they have releticm of depth 

which would practically convince you there le thie eoaneetlon 

or yen* would not have found ell* gas end water in that relet 1 cm. 

I am aastiMni here that there are not say particular sone or 

strata pays* they are all la*se%asaanieating, 'm hmm several 

specif la examples la eat?" one of these fields that show da-

finite intereaananilcstion in walla 1380 feet s^art*" sould 

you say Sir* able treat also was alstekea? 

t;f course* you «ust realise those stateneata w#r# aade early 

in the life of tha field* Utile development hm& tafeea place* 

mey had not been able to get tha se»la« offset* it had not 

seen evaluated to the degree we ean evaluate It now* 

You think later dewslopneate — 

{interrupting) -fhey had a very Good a tart on th* right track* 

Further developaeat have sheas the error of their ways, in sone 

rasp®eta? 

ih#ir statements* so far aa active int ereoswam 1 est ion at t l * 

present tiswe Is conoarneaV I do not agree with thea* 

And similarly, Ir* ichuahle, the srnear*natt»t of additional ia-

fomstion in the future aay altar your opinion? 

simt field at the present ti-a is so nearly otaspletely developed, 

we sight say we iaave eo Much knowledge and iafaraatloa at the 

present ties), thst say' ehensn* would he ia ninor details* 

In other words, this is ths isteat, sad perhaps the best end 

last engineering end §eelogieal theory that will be edveaeed? 

Xhat is quite right* 

ifitaeaa diSMisaad* 



tming, called as a witness* awl being first duly ewar-, wee 

examined ay i'r. seta* aad testified aa follewet 

Stat e your none please* 

George H* card* 

Are you the sane »r» ard who heretofore teetlfiad aa a witnees 

for Baraadali? 

I testified hack at the .Monaaent hearing ia Uao#M»r* 

v:hat ia year profess ion? 

resrelean eugiiieer* 

vxm 1mm have you been «*v3*ged ia that precession? 

i;::̂ 'f>f̂ ; vi>i We will admit his eaallfloatlaae* 

Mr. Cerd, we have had a lot af talk here about the aavsnsst of 

fluids* Do you egree with ths theory eAvaneed that oil staves 

froa a high pm»*n$m to a low pressure area? 

fas, under eertaln eonditioas# 

shot are those eoadltioa*? 

Xn a reservoir bavins uaifera pensaahiiity* 

Are there any lines tone f elds With whieh yea are familiar that 

have unlfora peraeabi 1 lay 

Ho* 

••̂sat ia the eltastion at ̂ onaaeatf la tt a lines tone field? 

it Is a lines tome field* y*s# sir* 

Goes it have uaifora peraeesility? 

So* it does not* It varies widely* 

In a liaeetone field of varying p»raeabllltyf what ia tho effeet 

of equalising the bottoa hola' pressure at the sail iaref 

«ith two edjeeent wells*'one well having a neraesbility mah 

higher than the saaseabsllsy of - tiae other unit* the pressure 

gradient of the sell hewing lew perasabiliiy would be aueh 

ateeper than the well having higher perasablllty, therefore 

the drainage area of the well tawing the high p#raseMXity 

would, novo into tha unit having law parnsehlllty* sad would 

drain the oil froa the unit having low peraeability* 

cow Id you illustrate tha.t with, a sketch af soao kind? 



Uitnees draws a sketch, nsrlted Shell Exhibit Bo* S)# 

M fou take the dividing line between the unite, the vertical lift*, 

the sells being en equal diatenee fmm the dividian line* thie 

would be the shut-in pressure et the here hole ef the two wells 

being equal* 

Q will you indicate the high perweabillty wall with an *?!*? 

A Shis one would hawe law asraeehlllwyt thia would haw© hijgu 

You hawe indicated that by the words •tea* and »i!igt**? 

A Yes* w« would aes ne production, or recovery, eo as to eeuailoa

the botton hole preesure at the bora halo af tha wells es this 

line here (indicating}* then the pressure gradient erey froa 

the bore hole of the law peraenblllty well would be rather 

steep, whereas the pressure gradient of the wail having hljpj 

poraeabillty would be aaah leas, aad would interseet thia wall 

aver here (indicating)! on this unit the slope, thia drainage, 

would af eouree be greater beoaaae over hero In thie area is 

low pnaanhillty, so theft tha drain*uj« area of this well is 

aaving aver into the unit of low parssatbillty end draining 

part af its oil* 

t The slanting lines, under the word •ben* aad under the word 

"High* represent the pressure gradient? 

A Tea, pressure. 

Q aeaeshst in the as tare of s carve, rsther then a straight line? 

A when the wells are ftewjla& i t is nore of a curve* 

Houghly, in a straight line? 

ibis rcpreeents the ahwt-ia pressure* 

•;, the slanting line froa the well under *L*w» that represents ths 

prsaeura radiant of the low areesure wall? 

i\ law peraaa bility* we assuaa the pressure ia equal at the two 

walls* 

q the low prasaara well, the pressure gradient la aaah a»re steep* 

Is that due ta the fast — was that daa ta the fast that the 

law parassbility tease m>rm pressure to pit the oil out? 

A That is right* 

i in the high waraeaollity sail it takes lees energy to gat the 

oil out? 

A '-That la true. 



in the high peraeebility well It reaehee farther from 

tho bore hola than in tho Im pevaeabilltyf 

A Sot aeesssarlly* It dona until it intersssss th® drainage 

area of tha otaer wall* 

i l navee aaah aore easily through tho- ground — in other words. 

in tha high petanabllisy wall gets this drainage, it aay reaefe 

ever into tha unit on anion there is loa perasabillty, or aa 

whieh tha law larasabilltr wall is located? 

A That ia true* 

c And take eil fran that tasit? 

I ihat ia true. 

ibid the oil ta -cess fro® that unit ia not aovlni: against nrssaure, 

but the high prasaurs ia bringing it to tha well? 

Yna, the higher preseupa here* 

And ferase it to the well? 

Tea, air* 

Aad flight rob Its neishbor of low p*psw»ehillty? 

A Tes# sir* 

3 Sow* str* Card, refsrrisag haaac to saiothar aattert i f we a* suae 

interaowsuaieatloa bataasa tha different producing sones, due 

to intereonneetlen of the sones by the walla, or by aay 

fracturing that any possibly taiet. Is there aay *wŝ rsnae that 

sueh aevejnent of oil and gas asm be prevented by aaans of 

bottoa hola pressure? 

A Mo essnmnas* 

^akes i t lapses 1 fele to adjust praduetioa eenaetty satisfactorily 

by batten hole praasars* 

A I should say oa* yes* 

dWfê  amjiii^Tigi % Br* noa«eeodi 

kr* card, did you sey you hed to have uniform peraeebility 

before oil would drain froa a high preeeure ajeea to a low 

pressure area? 

A Yes, uniform peraeaMllty with very alight variations* 

I believe you followed that ststeaent by saying in aa lino* 

stone reservoir you know of daea ©11 migrate from high bottoa 

hole pressure areas fee low bettosa hol« pressure areas? 



A Ho, ! did not »ay that* 1 said 1 did i%o:fc too* of any line-* 

stone fields of uniform peraeabillty* 

So yeu do not know of any llnaetene fields where there la 

migration of oil fro® a high lw»ttoss hole preaaure ar«a to 

a low bottoa hole pleasure area? 

A If you hav« uniform pereasabllitty between these wells, aad 

had dlffermm^n in pressure, i t is expeeted you would hawe 

migration* 

Q So that i f you leak unifeeaity in f»ra»ebiiity in lias- pro

duction flelda, you do nat know of any lSaaeteae field where 

oil .migrates from high t© law pressure areas? 

A rn moat limestone fields peraeebility varies so widely you 

would asausse i t aaald be isajoasible to aha* migration* 

You don't know of any Uneatone field where there is nitration 

fro® high to low pi*eaaure areas? 

A I don1t know of any* 

You state that generally, weighting the bottom hole preasnre 

footer in a field would esuae migration of oil from low bottom 

hole pressure areas to high? 

A i don't understand what you aean by ww©lghtift£f% 

Giving M£» aa you reeosssend, as against 785*, you do net be

lieve oi l will aigrate, or soae fr©*& the low to the high? 

A I aaid between two wells. I f you have unifara peraaabllity, 

there is a possibility of drainage* 

•4 Stoat la your Judgment as to drainage going on in the omawnt 

f i e ld? 

A It is very hard to say* 

Q tthet is your iadaaeat ~~ 1 will strike that question* Assane 

it la going oa and is draining froa the high to the law -*> ar 

from the law to th© higs pressure areas? 

A You are talking about the shut-in pressure at the well bore, 

or the pressure when the well is flowing? 

.": whichever you testified to* 

A 1 don't know what*, the pressure line is between walls* 

Suppose there is a well with 1880 poaada botios Isol*? pressure 

here, and enppeee that serosa the line la a well with 1000 

pounds bottoa hole preen;raj - Is there suppeeed to b»? drainage 



going on, and if all those things are true, which way would 

the drainage as, fran low to high, or high to lew? 

You would have to know where the drainage areas intersect* 

Yon are not aunt always goes on froa law to high? 

oil will migrate from high to law whara you hav© tmlfern pens-

oabllity, 

inferring to your sketch ««* 

sii'fHi lay 1 interrupt, and have that narked r̂ thiblfc So* a, 

ar«d introduce it ia evidence? 

inferring to Exhibit He* #, as 1 understand that ia a drawing 

of a wall log and beneath the ward •High* that means the well 

la in a fairly high pemeahlllty area? 

fee, air* 

In other werda, a i l novas through the ferantion with coa-

alderable eaae? 

Yea* 

And. the well beneath the ward •'Low* ia in a law pcfWteaMlity 

area, "tight*, aa they sell i t , and the oil does not flaw with 

aaah ease? 

last is right, 

bid C understand that tt both wells had eeual static hatton 

hoi® pressure, and were allowed the aaaa production per day ~~ 

(interrupting) Ho, t said they were produced so as to give 

then the cane hotton hole pressure* I did not say the saae 

PFodnetioa* 

They have bee?? produced so. as to give then the sane bat ton hole 

prassttre? 

That is right* 

I will begin about eQttalisetieai Jgast the proration eo aa to 

give tha eeae ellewahle, eo we get two wells with the sane bottoa 

hole pressure, two well* with the seat allowable, one in a high 

pwaneaMilty area ead ana la a low* Under sueh conditloae, la 

it your opinion oil will algrate froa the law to the high? 

fee, if the prehears were graded seek aa that it woui-.i be icse 

ia the high perneaalllty wall* 

-11 would go nam the low perneabliity seat ion to the high, no 

-4&» 



scatter whether the bottom Male pre®star© wa* mm or not? 

fthat do yot: wtaa, "even*? 

juat as yoi: take It at Mnzmm&tf 

; hut~in, at the fcore hole? 

la that the way It is taken at Koaaaaat? 

Yes, air* 

How weald oil migrate under thoee conditions? 

I do not understaad* 
m will a tart a l l over again. Tow have tea walla, mm in a 

law, and one in a high pewaabllisy aeetioa* 

Yea. 

Loth have the nwm atatla bottoa hole pressure* both have the 

sa®» allowable per day* Is i t your opinion there would be 

drainage froa one property to the other? 

Let m aee what yov said — you adjust th© allowable "en f ess 

wells so yea have brought the bottom hole preesare eq a l , than 

you are going to give the same allowable for the nest period? 

ti tart the period with the eeaa bat ton hole pressure and mm 

same allowable, will there be draiaag* froa one property to 

the other? 

under eondltloae aa ealste there, i t shows the high permeability 

well would take i t from the low permeability well* 

«e will etar* a l l over a^ala* i will poaell ia this vary 

lightly so that yew oar, take i t off* I have written in that 

e aeh of those wells have 1,000 pounds static bat toss hole 

ps*e»aure, and X hav® written that eaah of the walla, have sa 

allowable of m barrels p«r day* i f they are produced under 

that assumption, will there be drainage betenea the wells 

froa one ta tha other? 

She next tine yeu ftafe# the bottoa hole preaettre —> 

interrupting} do* this out of the way- first so I can follow 

youi ifill there be drainage from one to the other? 

Her® ia the thingt tsna the neat pressure survey, and your 

high permeability well will probably have a higher pressure 

than the low* 
will there be drainage froa one to the other, with tha nana 



A The drainage reaehea bask farther lata tha area la one than 

tha other. 

BY EH. s&Sfii fan mean to aay tasy have tha asms pwnesssilltyT 

Xi est* px̂ JWOOfci He* air* We have the ten sella Hr# card has 

been testifying about* £ will start the routine esmee i§ore* 

3 v̂e hsve a veil in s lew p«i«nability session, and one is a 

high permeability seetioa* Beth have the aejae batten hole 

pressure mm the mmm allowable* s i l l there be drainage from 

one pf^perty to the other? 

A Under these eond.ltions ss I have written then up. I would 

think there would be diaSmagw* 

Q 1 want ts know, under the conditions t sa abating, whether 

there would be drsJUsage? 

t She drainage area of the high perpmebllity well aauM resah 
baak lata the low* 

••onld oil froa that property nigrste t$ tha othtr property? 

A i should think aa* 

•~: la tl*at right* 

i"' under the eoaditi jas I illustrate;'* there* 

under tfv: o'X'scUtiona " -«v# stated? 

A Ton aas» will tho oil aave froa tha low to tha high peraeability 

ar*?&? 

a X doa#t know* 

I should thi&k it would*' 

•4 it nauld novo froa the law ta the high i f they have the same 

bottom hole pressure? 

A Tour high peraeability weald be producing longer* 

-i 3eald there be adgration of all froa one fc© the ether? 

A Yon would have to Know haw aaah the allowable was* hew far back 
it gees, how far tim oil tmma tc fcfc** bare hole* • 

witness &is*ilsae&* 

BY 52% am* That is our ease* 



being <mlle«; «?s a witoat&s, «Mt being * irst duly iworh to toll 

th© truth, tho whole truth, aad nothing teat th* truth, waa en* 

sained by &'r» Fleetwood, ead testified as follows! 

3 late your none* 

A» !• l<eafc&ap. 

'Sea, are a geologist with the lieraadall? 

*ce, sir* 

tetioned at Midland, Taxes? 

Tea, a ir . 

Aad do Sew Mexico fields In w«teh Barnsdall have interests 

©os* under your iBPsodiate ewpervielent 

*hey do, 

now long have you been in touch with the senaaant field? 

T'var ainee the diaeovery* 

Have you bed eeeaee to the data, facts ami field ir«eeords 

aoeaauleted by 'r&r&ad&Jl? 

X do* 

•.iave you etu&ied them to the best of your ability? 

Ytn* 
;,fere you educated aa a geologist? 

1 was* 

Tell wh**re* 

At f-yrsenee and sanford* 

•row long have yea been practicing the profession of geology? 

About r? years, 

How long have yon oeao stationed at Midland? 

IS years. 

now long have you been in touch with the mmmmt field aa 

geologiet for the Barnsdall oil ceapaay? 

Tver ainee Its discovery. 

Pid you hear the testimony presented* this afternoon fey Wr. 

Schuehle, cf the ;'he!l vll ompany? 

T*», sir. 

Are ye» in pmeral accord with the opinions whî h ?-.-r. schuehle 

eapreeeed on the witness stand? 



ft ith mm of them, ^as* are contrary to ay ideas of reservoir 

conditions* 

Point out to tho fawsd salon what persiculor point, or points* 

ym? hold a different profess f.onsl opinion then theee advanced 

by oehnohlo. 

It saeas quite probable there ere s«ne* of produeti«a, porous 

•enes* they era awful herd to trees, aapeoieUy fron sell 

eagles, the information is vary poor* rt is emit© likely 

there are throe, or Rjare, sones, but it has besE ay opinion, 

end s t i l l Is, that these sons* haws vertical %&veaents between 

sonee* and that the reservoir, for ail praotiCvSl purposes* 

should l * er.i%sldered as ata* reservoir* 

l understand you to neon it is your opinion that hey are 

interconnected* sod art :-sot separate and sealed off one from. 

t̂ x other? 

I believe there is eaaa$etien ostween sones, if the sones srs 

present, 

*ouid it foiiew, ar weaw it sot follow* If there is s high 

bottom hole pressure area, a*td a lew bottom hole pressure area 

In' another pleas, that there weald &e s teadeaey for the oil 

to Migrate froa the high esteem hole pressure area to ths leaf 

i an not qualified aa en eagiaeer. However, that is ay ides 

of the aigration of oil, iron the high to the law areas, ead 

that they had a certain «**gmtien over the reservoir* 

,r-. • . ifii-.- aiii You may erase examine* 

@U :-;Bt3i HO erase* 

Witness diealssea* 

saw *wasanae 

boinc sailed as a witness, and feeing first duly awerct to tell 

th© truth, the whole troth, and nothing bat the trash* was en* 

sained by «r# Fleetwood* end teetified es follows t 

Str, Markley, yeu srs Chief Qeolesist for the aejnaadall Oil 
vorrpaayt 

Yes, air. 



<4 mm Vma have you that .position* 
h yeare* 

* to that time mm yea a apologist with that eowpsay? 

^ 1t«e> a i r . . 

Q *«* how long? 

A le yeere* 

v «!iere did yea reset tre you- edaeetleaf 

A 'Ihe University at eaaaaa ead iaiSJSsmia* 

And yeu he%e seen ametteii^|. neelagy aaa aaay years ait©.seshar? 

iw^ut Id fsare. 

< Ae Chief tfeelofist* with jarnsdall* does year duty inelade supsr* 

vision of geology looking fe© the ateuaMlation of --.tata ead ia* 

format tea ia the versus f w l a n the sta tee ia which Ihe 

««* wjy i» activet 

/. y*s» ela# . 

'save, yaw had contest wi th the JVonament field la Lea Oounty* 

hea JfejiSeo? 

A lt#a, *!»*> 

1 He* that »eaa of a general supervisory nature? 

4 that ia rigaae 

And hawe yew h*d aaeaa» *# the data aa ewsmatotaa1? 

A faa# aire 

•4 And have yea attempted to study the data to the east of your 

ability? 

1©u hoard nr. ^ahaahle, at the than ail company, testify as to 

•the senal pattern ami eh he thinks exist* in the Monument field? 
A i did. 

u I woald like to have jan tail the eaaadeete ahaa your emdaiom 

ia* ia a neaerai way* aa ta thaae aatiare*-

A My opiaioa ia that there are differences ia decree af aaraeity. 

fhoae diff#reaaee are r^ee^issd. Vmm harder* aare dense, 

lea# parous atrwaka are known --to exiat in tha field* hat it ia 

a matter of decree, m do net believe thaae iaaarvioaa sones* 

ar soa-soreae aaaaa would preveat the nlgsnsiem af ail fran 

one none ta mmth&&9 



; fow think if ihe sones exist, they are intsreoaneeted ead 

eesf&ugd eat lag f 

A i wo\ilctn»t think that eanld he proven* 

shut le your Jadgasntv In mher wards, da yea believe there are 

three* or wore, sones, ar.d that eaah aaa Is seated off end 

separate? 

A I heliere aoaes are there ~» aa recogsiss three aoaes as feeing 

sones in wbiefc porosity is less than it is i» a eeady sons 

end vhe pay section,- that partlan which la occupied by the oil 

production. 

:: Do yon think the a«nea are connected? 

Tea, a ir , 

>A would it aeaeaeerlly follow that with high pressure areas sad 

low pressure areas, would that result in mlfrp&ticm of oil froa 

Mfh pressure sress to low? 

S think it would* 

<: s»&y have sisuntferstsod i!r. schuehle, but awarding to hla, 

try* sones laid down were about es i f a concrete wall had bean 

laid down horisontslly t»ten*n the s^ae, ts *hat your opinion? 

A No, sir* fhat is , the samples, th* showings of the legs waa 

that there ?me po~*»a*fcy present, *.n chese partievsiar lofts, 

you think they are inters oaensis eating? 

A r think they ere '. n t eroo:̂ t'ni. net ing* * think ir.he evidence 

n'-r»w8 i-ha feet th*«* there is lntereomrminlcation feefcweoB the 

separate sones. certainly there ie no ewldease that would 

prove, in ay opinion, that there is not drednsge seeslbls 

wl thin the so-called r<mas« 

OB&a: ?:Av;y/̂ p :̂-H 3y Kr, doths 

-:'<• - 3a«an the soac£ art: conaeatcd new b;V wella, bore 'males? the 

various *~>isy** sr*© eautteted by $h* bora hales? 

A '*?»at is true too. 'ilm*. w*s Imwight cut by Mi** chuahle'a 

•or.'tî oiiy, that there ê e »ea» 060 bore holee commenting the 
SXSHss. 

*:»» you civ# so** asps or data as to lasis of your opinion? 

m v air, our opinion is ^sed en development ia oar own 

well*, attest we feus* cxtreaely porous eoadltloas existing 



«M wa are firmly or ute opinion that sslgratton of a i l not 

oaiy ia p#«aibl#, but ie®s take si©©© between sell© iu. 

sections ©» poroaa ©© the m# jsant toned* 

fl&vf! ŷ u vatd© any att*ly cr *H« "laid as a whole la ©a effort 

to detesnine whether th« sones KINS separated by an ii^netrable 

wall? 

!?©, ©ir, aa never imre ta*d« tha*. study. 

You save never «l© a etady oataida of your own walla relative 

So t>w sonal pattern of that field? 

;$o, air, w© have never sade a d©tmil©d study* 

Your opinion la based on tats which your company ha© ia their 

office? 

:,#sed «>n the nature of t3v- reeervolr, with the earnae* water 

lewet 'e'iieh erislnally existed, a suh**sea datoa of *550 feat,-

':.*e:iav« the testimony was- I t was -340 feet* ''?« ar* agree 

wlthla those llnitat*-~*ae arij/inally pressures were equalised 

throughout the reservoir* w# find, as indicated <m this mp, 

tiwr. th« ae»eA.)le<l li^arvians sones, which ar<? a apposed to-

separate M l #ssfc S«SM§, do havt> a slogĵ jt* of porosity and 

eafcuratioa* 

la t*t« second sons? 

in thia sone supposed to prevent the Migration af o i l in the 

i'»acrvoir from thia sone, 

lad you do tho field work yaaraelf? 

1 have hear, in the U'mwmnt field* 
:---noet 

•:,ae tine, oa one of our vei ls , only once. 

All of your ti?©ttaony ia Meed oa wVt hss beea reported to yea? 

' T h.l i * rii^Jt, but I t coaes under «y «ilrestion# 

Ycu hsve not examined eutfeiisgs <rr *\w we l ie pt-reonally? 

Ko!- pt'rsossllye 

uo* thrcu^iOUt the field? 

Mo, s ir* 

Your spinien is Just an aaataiftlom? 

it u* an ©pinion that has been concurred in up until recently 

i think by the aajority of seolagiats familiar with this area* 



K«w 3Mui:/ year© aa© the* o i l leveling off in there, he* many, 

aanj yaara ha© It taken that a l l and eater to level of f t 

A J aa$ not that seod a taithoaotielen* 

C'wildn't i t la vol off ta thia unlimited period af ceolngi© tiae 

just through <5ne ©call opening? 

4 iqAi mean this horla^ntai aane c>r production nhieh e~itc acroae 

the stratigraphy? couldn't It level off through on* ©nail 

opening? 

£ Ann m&XX opeuing? 

A !,"ot Immlm^ hm lane he© ?ak*n, i i m H this*** that Queattoa 

eould he erursered* 

u Sou know i t îaa b îw lone onougi that on© ©sail opening eould 

labeled ihe ©hoi© thing off? 

A ;:** tsy op^ii-.m, a i r , uo* 

% *>• " i**oonedi 
yr. ..e">u*hlo ©tated th*/'* are 380 to 500 well bor*©. # ich, 

at i*aet la hi a ©piaioa, connected tei<? three semes he apo!«e of 

vertically? 

"t\:«, »J.r* 

'fan recall UA* af r̂ m tx îth jarnadall mllm could have -jade 

4sr ^OjOaj iauvala a -̂ ayv 

barrel© • 

^arougii OiD© ©is &evea inch hale? 

<5iat ia r.v«jht» 

Yeu think, i t ia unimportant that gSO to 300 ©uoJi ;%ol©« inter* 

eonneet fcheee ©one at 

A l thtsR that ia vary iaportant* 

'i'ifenee© dismissed* 

v" w>* i-.-ritnit wa reat* 

is M; » ~..£v:.iiCT/yî t 25ioae Who wiah to auhnit brief© or ©tateneaae 

in :h'= t^iaswn" hearirc rarj' ao *»o by *'he flSrd af l-a^b* 

Whereupon th© C©aulasloa adjourned, 

MI OQa* mm 



I hereby eerfclfy that the foregoing and a Hashed seventy* 

aix pa£©e of typearl-ttais matter* nuss&ered ana to seven ty-sin* 

v>«th inclusive* are a true*. «arract aad eonclets) treaserlpt 

of the shershend not*a * e.;«m by aa at fche hearing '-n tha 

above entitled case on tT.y? ?th day of f?arch* 1940* and by 

a» extended into typewriting* 

witness ay hand thia l$th day of ^reh* 11*40* 

i i IgKsni1 : »ther i'mTf^m 


